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DESCRIPTION 

Biarylurea Derivatives 

Technical Field 

The present invention relates to biarylurea 
derivatives di- substituted with aromatic ring or 
heteroaromatic ring, which are useful as pharmaceutical 
composition, and to the production method and use thereof. 

Background Art 

In the growth of the normal cells, cell division and 
its pause occur orderly according to the cell cycle, on the 



contrary, the growth of cancer cells is characterized by 
15 its disorderedness , thus the abnormality in the cell-cycle 



regulating system is presumed to be directly related to the 
oncogenesis and maligunant degeneration of cancer. The cell 
cycle of mammalian cells is controlled by a group of 
serine/threonine kinase called as cyclin dependent kinase 

20 (hereinafter denoted as "Cdk") family, Cdk needs to form a 
complex with a regulatory subunit called cyclin, in order 
to exhibit its enzyme activity. Cyclins also have a family. 
Each Cdk molecule of which is considered to regulate 
progression at a specific stage of the cell cycle by 

25 forming a complex with the specific cyclin molecule which 
is expressed at the corresponding stage of the cell cycle. 
For example, D-type cyclin regulates the progression of Gl 
phase by binding to Cdk4 or Cdk6, and cyclin E-Cdk2 
regulates the progression of Gl/S boundary, cyclin A-Cdk2 
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regulates the progression of S stage, and furthermore, 
cyclin B-cdc2 regulates the progression of G2/M, 
respectively. In addition, there are three subtypes Dl, D2 
and D3 in D type cyclin. Furthermore, Cdk activity is 
considered to be regulated not only by the binding with 
cyclins, but also by phosphorylation/dephosphorylation of 
Cdk molecule, degradation of the cyclin molecule and 
binding with Cdk-inhibitor proteins. [Advances in Cancer 
Research (Advance Cancer Res.), Vol.66, pp. 181-212(1995); 
Current Opinion in Cell Biology ( Current Opin . Cell Biol . ) , 
Vol.7, pp. 773-780 (1995); Nature (Nature), Vol. 374, pp. 
131-134 (1995)]. 

The Cdk-inhibitor proteins of mammalian cells can be 
divided broadly into two categories, Cip/Kip family and 
INK4 family according to their structures and properties. 
The former inhibits a variety of cyclin -Cdk complexes 
broadly, whereas the latter inhibits Cdk4 and Cdk6 
specifically [Nature (Nature), Vol.366, pp. 704-707 (1993); 
Molecular and Cellular Biology (Mol. Cell. Biol.), Vol. 15, 
pp. 2627-2681 (1995); Genes and Development (Genes Dev.), 
Vol. 9, pp. 1149-1163 (1995)]. 

Cip/Kip family can be represented by p21 
(Sdil/Cipl/Waf 1) , and its expression induced by the tumor 
suppressor gene product p53 [Genes and Development (Genes 
Dev.), Vol.9, pp. 935-944 (1995)] 

On the other hand, pl6 ( INK4a/MTSl/CDK4I/CDKN2 ) , for 
example, is one of the Cdk inhibitor proteins which belong 
to INK family. Human pl6 gene is encoded on the chromosome 
9p21. Abnormalities of this locus are detected with a high 



frequency in human cancer cells. Actually, a lot of cases 
of deletion and mutation of the pi 6 gene have been reported. 
Also, a high frequency of tumorigenesis in the pl6 knockout 
mice has been reported [Nature Genetics (Nature Genet.), 
Vol. 8, pp. 27-32 (1994); Trends in Genetics (Trends 
Genet.), Vol. 11, pp. 136-140 (1995); Cell (Cell), Vol. 85, 
pp. 27-37 (1996)]. 

Each Cdk regulates the progression of cell cycle by 
phosphorylating the target protein at the specific phase of 
cell cycle, and retinoblastoma (RB) protein is considered 
to be one of the most important target proteins. RB protein 
is the key protein that regulates the progression from Gl 
phase to S phase. It is phosphorylated rapidly in the 
period from late Gl phase through early S phase. The 
phosphorylation is considered to be carried out by the 
cyclin D-Cdk4/Cdk6 complex, followed by the cyclin E-Cdk2 
complex, leading the progression of cell cycle. The complex 
composed of hypophosphorylated RB and transcription factor 
E2F at dissociates when RB protein becomes 
hyperphosphorylated. As a result, E2F will become the 
transcriptional activator, and at the same time, the 
suppression of the promoter activity due to the RB-E2F 
complex will be removed, thus leading to the activation of 
the E2F-dependent transcription. At present, the Cdk-RB 
pathway, which consists of E2F and its suppressor RB 
protein, Cdk4/Cdk6 which repressively regulates the 
function of RB protein, Cdk inhibitor protein which 
controls the kinase activity of Cdk4/Cdk6, and D-type 
cyclin is thought to be the important mechanism to regulate 



the progression of Gl phase to S phase [Cell (Cell), Vol. 
58, pp.1097-1105 (1989); Cell (Cell), Vol. 65, 1053-1061 
(1991); Oncogene (Oncogene), Vol. 7, pp. 1067-1074 (1992); 
Current Opinion in Cell Biology ( Curren Opin . Cell Biol . ) , 
Vol. 8, pp. 805-814 (1996); Molecular and Cellular Biology 
(Mol. Cell. Biol.), Vol. 18, pp. 753-761 (1998)]. 

In fact, the DNA binding sequence of E2F is, for 
example, in the promoter region of many genes related to 
cell proliferation and are important during S phase. The 
transcription of more than one of them has been reported to 
be activated in an E2F-dependent manner during the period 
from late Gl phase to early S phase [The EMBO Journal (EMBO 
J.), Vol. 9, pp. 2179-2184 (1990); Molecular and Cellular 
Biology (Mol. Cell. Biol), Vol. 13, pp. 1610-1618 (1993)]. 

Abnormalities of any factors composing Cdlc-RB pathway 
such as deletion of functional pl6, high expressions of 
cyclin Dl and Cdk4, and deletion of functional RB protein 
have been detected with a high frequency in human cancers 
[Science (Science), Vol. 254, pp. 1138-1146 (1991); Cancer 
Research (Cancer Res.), Vol. 53, pp. 5535-5541 (1993); 
Current Opinion in Cell Biology (Current Opin. Cell Biol.), 
Vol. 8, pp. 805-814 (1996)]. As all of them lead to 
abnormalities of promoting the progression from Gl to S 
phase, it is clear that this pathway plays a crucial role 
in tumorigenesis of cells or the neoplasia of cancer cells. 

As for the Icnown compounds having Cdk family 
inhibitory activity, a series of chromone derivatives 
represented by, for example, f lavopiridol. (W097/16447, 
98/13344) are already Icnown. 



As the prior art structurally similar to the 
compounds of the present invention, there may be cited, for 
example, W096/25157 (reference A), W097/29743 (reference B), 
US-patent 5696138 (reference C) and Japanese Patent 
Publication for Laid-Open 115176/1989 (reference D) . 

References A and B disclose ureas or thioureas 
derivatives, both of which are substituted with the aryl 
groups on both N- and N' -positions . But, the aryl groups in 
the references A and B are completely different from 
nitrogen -containing heteroaromatic ring groups of the 
present invention in view of the chemical structure, thus 
it can be safely said that the compounds disclosed in the 
references A and B have no direct relationship with the 
compounds of the present invention. Furthermore, the use of 
the compounds disclosed in the references A and B is 
related to chemokine receptor antagonists, intended for 
producing a therapeutic agent for treating, for example, 
psoriasis, atopic dermatitis, asthma, chronic occlusive 
pulmonary disease and Alzheimer's disease, and so on, thus, 
having no relationship with the use of compounds of the 
present invention. 

In the reference C, urea or thiourea derivatives are 
disclosed, having aromatic cyclic groups which may contain 
one nitrogen atom and benzene rings which may be condensed. 
The main compounds of the invention in the reference C are, 
however, urea derivatives substituted with two phenyl 
groups on the N- and N' -positions , and three urea 
derivatives substituted with a pyridyl group on the N'- 
position are disclosed only in the third column (on lines 



11, 13 and 26), in the fifth column (on lines 17 and 19), 
in the seventh column (on lines 13 and 15), in the 
seventeenth column (on lines 24 and 42) and in the 
twentieth column (on the 14th line from the bottom of the 
column) of the specification. Descriptions in these columns 
are common. In addition, all the substituents , which exsist 
on the N-position of the urea compounds, are phenyl groups, 
thus the compounds are completely different from those of 
the present invention. Furthermore, in the case where the 
compounds of the reference C may have a fused benzene ring 
as the N-substituent , although it is defined that the ring 
structures which are fused with the benzene ring may be 
saturated or unsaturated, there is no description about the 
substituents on the fused ring, thus, said fused ring is 
interpreted to be non-substituted on the fused ring (in 
contrast, the compounds of the present invention have an 
oxo-group there). And, in addition, judging from the 
description in the reference C, the examples of the fused 
benzene ring are limited to naphthyl groups. Thus, the 
compounds in the reference C and those in the present 
invention differ in their chemical structures, and it can 
be said that the two inventions have no direct relationship 
with each other. 

Furthermore, the use of the compounds described in 
the reference C is related to the potassium channel 
activators, as described in the sixteenth column, aiming at 
a therapeutic agent for treating, for example, potassium 
channel dependent convulsion, asthma, ischemia, and so on, 
so there is no relations of it with the use of the present 



invention. 

In the Example 7 in the reference D, a urea compound 
wherein the N-position is substituted with a triazinyl 
group and the N' -position is substituted with a 9- 
fluorenone group. 

The invention of the reference D is the one which 
relates to radiosensitive compositions, namely, 
photosensitive agents, and differs from the present 
invention in term of the technical fields they belong to, 
and also no other compound similar to the compound of the 
present invention is mentioned, except for that in the 
Exeunple 7 described above. Because the compounds in the 
reference D are the compounds having various types of 
structure, that is, a triazine nucleus is used as the core 
structure, more than ten substituents containing a 
fluorenone group are applied at a photo -initiation part of 
the triazine nucleus, and more than ten combinations of 
connecting groups including urea, which connect a photo - 
initiation part and a triazine nucleus, are exemplified. 
Therefore, it is safely stated that the compounds of the 
present invention and the use thereof cannot be reached 
from the descriptions in the reference D including the 
compound in the Example 7, and the reference D is an 
invention which has no direct relation to the present 
invention. 

Thus, since the present invention relates to the 
novel compounds which have not been described in the 
literatures yet and the novel use thereof, also the present 
invention can not be attained easily based on the above- 
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mentnioned reference A to D. 

Furthermore, up to date, no Cdk6 inhibitor is 
exemplified. 

As stated above, some chromone derivatives can be 
exemplified as the compounds with Cdk family inhibitory 
activity, however, their inhibitory activity against Cdk4 
is not strong enough, and compounds with a higher activity 
are still desired. More specifically, novel compounds which 
will simultaneously show heterogenous inhibitory activities, 
for example, against Cdk6 and so on, different from the 
known inhibitors, are desired. 

Disclosure of the Invention 

The present inventors have assiduously studied so as 
to provide novel compounds having an excellent Cdk4- or 
Cdk6- inhibitory activity, and as a result, found that a 
series of novel compounds having biarylurea structure show 
Cdk4- and/ or Cdk6- inhibitory activity, and thus completed 
the present invention. 

The present invention relates to a compound 
represented by Formula (I) or pharmaceutically acceptable 
salts thereof, preparation methods thereof and the use 
thereof : 
Formula ( I ) 



wherein: Ar is a nitrogen-containing heteroaromatic ring 




(I) 



group selected from a set of groups of a pyridyl group, a 
pyrimidinyl group, a pyradinyl group, a pyridazinyl group, 
a thiazolyl group, an isothiazolyl group, an oxazolyl group, 
an Isoxazolyl group, a pyrazolyl group, a pyrrolyl group, 
an imidazolyl group, an Indolyl group, an isoindolyl group, 
a quinolyl group, an Isoquinolyl group, a benzothiazolyl 
group, and a benzoxazolyl group, which: 

(1) may be substituted with one to three of the same or 
different substituent ( s ) selected from either a set of 
groups consisting of a lower alkyl group, a hydroxyl group, 
a cyano group, halogen atoms, a nitro group, a carboxyl 
group, a carbamoyl group, a formyl group, a lower alkanoyl 
group, a lower alkanoyloxy group, a hydroxy lower alkyl 
group, a cyano lower alkyl group, a halo lower alkyl group, 
a carboxy lower alkyl group, a carbamoyl lower alkyl group, 
lower alkoxy group, a lower alkoxycarbonyl group, lower 
alkoxycarbonylcunino group , a lower alkoxycarbonylamino 
lower alkyl group, a lower alkylcarbamoyl group, a di- lower 
alkylcarbcunoyl group, a carbamoyloxy group, a lower 
alky Icarbamoy loxy group , di - lower alkylcarbamoy loxy group , 
an amino group, a lower alkylamino group, a di- lower 
alkylamino group, a tri- lower alkylammonio group, an amino 
lower alkyl group, a lower alkylamino lower alkyl group, a 
di- lower alkylamino lower alkyl group, a tri -lower 
alkylammonio lower alkyl group, a lower alkanoylamino group, 
an aroylamino group, a lower alkanoylamidino lower alkyl 
group, a lower alkylsulf inyl group, a lower alkylsulf onyl 
group, a lower alkylsulf onylamino group, a hydroxyimino 
group and a lower alkoxyimino group, or a set of groups 
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represented by a formula Yi-Wi-Ya-Rp (wherein: Rp is any of 
a hydrogen atom, or a lower alkyl group, a lower alkenyl 
group or a lower alkynyl group which may be substituted 
with one to three of said substituent (s) , or a cyclo lower 
alkyl group, an aryl group, a heteroaromatic ring group 
selected from a set of groups consisting of an imidazolyl 
group, an isoxazolyl group, an isoquinolyl group, an 
isoindolyl group, an indazolyl group, an indolyl group , an 
indolizinyl group, an isothiazolyl group, an 
ethylenedioxyphenyl group, an oxazolyl group, a pyridyl 
group, a pyradinyl group, a pyrimidinyl group, a 
pyridazinyl group, a pyrazolyl group, a quinoxalinyl group, 
a quinolyl group, a dihydroisoindolyl group, a 
dihydro indolyl group, a thionaphthenyl group, a 
naphthyridinyl group, a phenazinyl group, a benzoimidazolyl 
group, a benzoxazolyl group, a benzothiazolyl group, a 
benzotriazolyl group, a benzofuranyl group, a thiazolyl 
group, a thiadiazolyl group, a thienyl group, a pyrrolyl 
group, a furyl group, a furazanyl group, a triazolyl group, 
a benzodioxanyl group and a methylenedioxyphenyl group, or 
an aliphatic heterocyclic group selected from a set of 
groups of an isoxazolinyl group, an isoxazolidinyl group, a 
tetrahydropyridyl group, an imidazolidinyl group, a 
tetrahydrofuranyl group, a tetrahydropyranyl group, a 
piperazinyl group, a piperidinyl group, a pyrrolidinyl 
group, pyrrolinyl group, a morpholino group, a 
tetrahydroquinolinyl group and a tetrahydroisoquinolinyl 
group, each of which cyclic group may be substituted with 
one to three of said substituent(s) or, furthermore, may 
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have a bicyclic or tricyclic fused ring of a partial 
structure selected from a set of groups consisting of : 



; Wi is a single bond, an oxygen atom, a sulfur atom, SO, 

SO2 , NRq , SOzNRq , N ( Rq ) SOzNRr , N ( Rq ) SO2 , CH ( ORq ) , CONRq , 
N(Rq)CO, N(Rq)CONRr, N(Rq)COO, N(Rq)CSO, N(Rq)COS, C(Rq)=CRr, 

C = C, CO, CS, 0C(0), OC(0)NRq, OC(S)NRq, SC(0), SC(0)NRq and 
C(0)0 (wherein: Rq and Rr are respectively a substituent 
selected from a set of groups of (i) a hydrogen atom, (ii) 
a substituent selected from a set of groups consisting of a 
lower alkyl group, a cyclo lower alkyl group, a hydroxyl 
group, a cyano group, halogen atoms, a nitro group, a 
carboxyl group, a carbamoyl group, a formyl group, a lower 
alkanoyl group, a lower alkanoyloxy group, a hydroxy lower 
alkyl group, a cyano lower alkyl group, a halo lower alkyl 
group, a carboxy lower alkyl group, a carbamoyl lower alkyl 
group, lower alkoxy group, a lower alkoxycarbonyl group, 
lower alkoxycarbonylamino group, a lower 

alkoxycarbonylamino lower alkyl group, a lower 
alkylcarbamoyl group, a di- lower alkylcarbamoyl group, a 
carbamoyloxy group, a lower alkylcarbamoyloxy group, di- 
lower alkylcarbamoyloxy group, an amino group, a lower 
alkylcimino group, a di- lower alkylamino group, a tri- lower 
alkylammonio group, an amino lower alkyl group, a lower 
alkylamino lower alkyl group, a di- lower alkylamino lower 
alkyl group, a tri -lower alkyleuranonio lower alkyl group, a 
lower alkanoylamino group, an aroylamino group, a lower 




and 
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alkanoylamidino lower alkyl group, a lower alkylsulf inyl 
group, a lower alkylsulf onyl group, a lower 
alkylsulf onylcimino group, a hydroxyimino group and a lower 
alkoxylmlno group, or (iii) a lower alkyl group, an aryl 
group or an aralkyl group which may be substituted with one 
to three of said substltuent(s) . ) ; Yi and Y2 are each, the 
same or different, a single bond or a straight -chain or 
branched lower alkylene group which may have a said 
bicyclic or tricyclic fused ring); 

(2) may have a five- to seven -membered fused ring selected 
from a set of groups consisting of: 

o,(^,(>r 0,0,Cr:O 

which may be formed together with the carbon atom of said 
nitrogen-containing heteroaromatic ring group, on which the 
substituent, which is selected from a set of groups 
consisting of a lower alkyl group, a lower alkanoyl group, 
a lower alkanoyloxy group , a hydroxy lower alkyl group , a 
cyano lower alkyl group, a halo lower alkyl group, a 
carboxy lower alkyl group, a carbamoyl lower alkyl group, 
lower alkoxy group, a lower alkoxycarbonyl group, lower 
alkoxycarbonylamino group , a lower alkoxycarbonyleunino 
lower alkyl group, a lower alkylcarbamoyl group, a di- lower 
alkylcarbamoyl group, a carbamoyl oxy group, a lower 
alky Icarbamoy loxy group , di - lower alky Icarbcimoy loxy group , 
an amino group, a lower alkylamino group, a di- lower 





isii 

CI 
UJ 

U1 

a 

C3 

m 



alkylamlno group, a tri- lower alkylammonio group, an amino 
lower alkyl group, a lower alkylamino lower alkyl group, a 
di-lower alkylamino lower alkyl group, a tri-lower 
alkylammonio lower alkyl group, a lower alkanoylamino group, 
5 an aroylamino group, a lower alkylsulf inyl group, a lower 
alkylsulf onyl group, a lower alkylsulf onylamino group, and 
a lower alkanoylamidino lower alkyl group (hereinafter 
indicated as ring-substituent ) stands, the carbon atom next 
to said carbon atom, and a carbon atom, an oxygen atom 
10 and/or a nitrogen atom on said ring-substituent; 



(3) may have a five- to seven -membered ring selected from a 
set of groups consisting of : 



15 which may be formed together with the carbon atom of said 
nitrogen-containing heteroaromatic ring group on which a 
substituent represented by the formula Yi-Wi-Y2-Rp (wherein: 
Yi, Wi, Y2 and Rp have the same meanings as stated above) 
stands, the carbon atom next to said carbon atom, and a 

20 carbon atom, an oxygen atom and/or a nitrogen atom on said 
ring-substituent . 

; X and Z are each, the same or different, a carbon atom or 
a nitrogen atom, or being taken together with Ri or R2 
and/or R3 which may exist on X or Z, form a CH or a 
25 nitrogen atom; Y is CO, SO or SO2; Ri is any of a hydrogen 





and 
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atom or a substituent represented by a formula Y3-W2-Y4-RS 
(wherein: Rg is any of a hydrogen atom or a lower alkyl 
group, a lower alkenyl group, a lower alkynyl group, a 
cyclo lower alkyl group, an aryl group, and a 
heteroaromatic ring group selected from a set of groups 
consisting of an imldazolyl group, an Isoxazolyl group, an 
isoquinolyl group, an isoindolyl group, an indazolyl group, 
an indolyl group, an indolizinyl group, an isothiazolyl 
group, an ethylenedioxyphenyl group, an oxazolyl group, a 
pyridyl group, a pyradinyl group, a pyrimidinyl group, a 
pyridazinyl group, a pyrazolyl group, a quinoxalinyl group, 
a quinolyl group, a dihydroisoindolyl group, a 
dihydroindolyl group, a thionaphthenyl group, a 
naphthyridinyl group, a phenazinyl group, a benzoimidazolyl 
group, a benzoxazolyl group, a benzothiazolyl group, a 
benzotriazolyl group, a benzofuranyl group, a thiazolyl 
group, a thiadiazolyl group, a thienyl group, a pyrrolyl 
group, a furyl group, a furazanyl group, a triazolyl group, 
a benzodioxanyl group and a methylenedioxyphenyl group, or 
an aliphatic heterocyclic group selected from a set of 
groups comprising an isoxazolinyl group, an isoxazolidinyl 
group, a tetrahydropyridyl group, an imidazolidinyl group, 
a tetrahydrofuranyl group, a piperazinyl group, a 
piperidinyl group, a pyrrolidinyl group, pyrrolinyl group, 
a morpholino group, a tetrahydroquinolinyl group and a 
tetrahydroisoquinolinyl group, all of which may be 
substituted with one to three of said substituent(s} ; W2 is 
a single bond, an oxygen atom, a sulfur atom, SO, SO2, NRt, 
S02NRt , N ( Rt ) SO2NRU , N { Rt ) SO2 , CH ( ORt ) , CONRt , N ( Rt ) CO , 
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N(Rt)CONRu, N(Rt)COO, N(Rt)CSO, N(Rt)COS, C(Rv)=CRr, C = C, CO, 
CS, 0C(0), OC{0)NRt, OC(S)NRt, SC(0) , SC{0)NRt and C(0)0 
(wherein: Rt and Ru are each a hydrogen atom or a 
substituent selected from a set of groups consisting of a 
lower alkyl group, a hydroxy group, a cyano group, halogen 
atoms, a nitro group, a carboxyl group, a carbamoyl group, 
a formyl group, a lower alkanoyl group, a lower alkanoyloxy 
group, a hydroxy lower alkyl group, a cyano lower alkyl 
group, a halo lower alkyl group, a carboxy lower alkyl 
group, a carbamoyl lower alkyl group, lower alkoxy group, a 
lower alkoxycarbonyl group, a lower alkoxycarbonylamino 
group, a lower alkoxycarbonylamino lower alkyl group, a 
lower alkylcarbamoyl group, a di- lower alkylcarbamoyl group, 
a carbamoyloxy group, a lower alkylcarbamoyloxy group, di- 
lower alkylcarbamoyloxy group, an amino group, a lower 
alkylamino group, a di- lower alkylcimino group, a tri- lower 
alkylammonio group, an amino lower alkyl group, a lower 
alkylamino lower alkyl group, a di- lower alkylamino lower 
alkyl group, a tri -lower alkylammonio lower alkyl group, a 
lower alkanoylamino group, an aroylcimino group, a lower 
alkanoylamidino lower alkyl group, a lower alkylsulf inyl 
group, a lower alkylsulf onyl group, a lower 
alkylsulf onylamino group, a hydroxyimino group and a lower 
alkoxyimino group, or a lower alkyl group, an aryl group or 
an aralkyl group which may be substituted with one to three 
of said substituent(s) ) ; Y3 and Y4 are each, the same or 
different, a single bond or a straight -chain or branched 
lower alkylene group ) , or an lower alkyl group which may be 
substituted with one to three of the same or different 
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substituent (s) selected from a set of groups consisting of 
a lower alkyl group, a hydroxyl group, a cyano group, 
halogen atoms, a nitro group, a carboxyl group, a carbamoyl 
group, a formyl group, a lower alkanoyl group, a lower 
alkanoyloxy group, a hydroxy lower alkyl group, a cyano 
lower alkyl group, a halo lower alkyl group, a carboxy 
lower alkyl group, a carbamoyl lower alkyl group, lower 
alkoxy group, a lower alkoxycarbonyl group, lower 
alkoxycarbonylamino group , a lower alkoxycarbonylamino 
lower alkyl group, a lower alkylcarbamoyl group, a di- lower 
alkylcarbamoyl group, a carbamoyloxy group, a lower 
alkylcarbamoy loxy group , di - lower alkylcarbamoyloxy group , 
an amino group, a lower alkylamino group, a di- lower 
alkylamino group, a tri-lower alkylammonio group, an amino 
lower alkyl group, a lower alkylamino lower alkyl group, a 
di- lower alkylamino lower alkyl group, a tri-lower 
alkylammonio lower alkyl group, a lower alkanoylamino group, 
an aroylamino group, a lower alkanoylamidino lower alkyl 
group, a lower alkylsulf inyl group, a lower alkylsulf onyl 
group, a lower alkylsulf onylamino group, a hydroxyimino 
group and a lower alkoxyimiiio group, or a substituent 
selected from a set of groups represented by the formula 
Y3-W2-Y4-RS (wherein: Rs, W2, Y3 and Y4 have the same 
meanings as stated above), or forms a nitrogen atom, 
together with X,); R2 and R3 are each independently, the 
same or different, a hydrogen atom, a hydroxy group, a 
lower alkyl group, a lower alkoxy group, or a substituent 
represented by the formula Y3-W2-Y4-RS (wherein: Rs, W2, Y3 
and Y4 have the same meanings as stated above), or either 
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Ra or R3 forms, together with Ri and X, a saturated five- to 
eight -membered cyclic group selected from sets of groups of 
( a ) and ( b ) : 



(a) 



0.0.0. 

o o O 



.0 

and N 




and 
(b) 



O , O , iJ --^ ^ 



and the other one of R2 or R3 binds to a carbon atom or a 
nitrogen atom on the ring, or to a carbon atom, an oxygen 
atom and/or a nitrogen atom on said ring- subs tituent of 
said ring to form a five- to seven -membered ring, or R2 and 
R3 are combined to form a spiro cyclo lower alkyl group, or 
are combined with Z on which they exist to form an 0x0 
(keto, or carbonyl) group, or they (R2 and R3) form, 
together with Z, Ri and X to which they bind, a saturated 
or an unsaturated five- to eight membered cyclic group 
which may be selected from sets of groups of (a) and (b): 



(a) 



O .O.Q .Go, o. 



and 
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, which may contain one or more kinds of hetero atom(s) 
selected from the group of a nitrogen atom, an oxygen atom 
and a sulfur atom, or may be condensed with any of a cyclo 
lower alkyl group, an aryl group, a heteroaromatic ring 
group selected from a set of groups consisting of an 
imidazolyl group, an isoxazolyl group, an isoquinolyl group, 
an isoindolyl group, an indazolyl group, an indolyl group, 
an indolydinyl group, an isothiazolyl group, an 
ethylenedioxyphenyl group, an oxazolyl group, a pyridyl 
group, a pyradinyl group, a pyrimidinyl group, a 
pyridazinyl group, a pyrazolyl group, a guinoxalinyl group, 
a quinolyl group, a dihydroi so indolyl group, a 
dihydro indolyl group, a thionaphthenyl group, a 
naphthyridinyl group, a phenazinyl group, a benzoimidazolyl 
group, a benzoxazolyl group, a benzothiazolyl group, a 
benzotriazolyl group, a benzofuranyl group, a thiazolyl 
group, a thiadiazolyl group, a thienyl group, a pyrrolyl 
group, a furyl group, a furazanyl group, a triazolyl group, 
a benzodioxanyl group and a methylenedioxyphenyl group, or 
an aliphatic heterocyclic group(s) selected from a set of 
groups comprising an isoxazolinyl group, an isoxazolidinyl 
group, a tetrahydropyridyl group, an imidazolidinyl group, 
a tetrahydrofuranyl group, a tetrahydropyranyl group, a 
piperazinyl group, a piperidinyl group, a pyrrolidinyl 
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group, pyrrolinyl group, a morpholino group, a 
tetrahydroquinolinyl group and a tetrahydroisoquinolinyl 
group, which may be substituted with one to three of the 
same or different substituent (s) selected from a set of 
groups consisting of a lower alkyl group, a spiro cyclo 
lower alkyl group which may be substituted, a hydroxyl 
group, a cyano group, halogen atoms, a nitro group, a 
carboxyl group, a carbamoyl group, a formyl group, a lower 
alkanoyl group, a lower alkanoyloxy group, a hydroxy lower 
alkyl group, a cyano lower alkyl group, a halo lower alkyl 
group, a carboxy lower alkyl group, a carbamoyl lower alkyl 
group, lower alkoxy group, a lower alkoxycarbonyl group, 
lower alkoxycarbonylamino group, a lower 

alkoxycarbonylamino lower alkyl group, a lower 
alkylcarbamoyl group, a di- lower alkylcarbamoyl group, a 
carbamoyloxy group, a lower alkylcarbamoyloxy group, di- 
lower alkylcarbamoyloxy group, an amino group, a lower 
alkylamino group, a di- lower alkylcunino group, a tri- lower 
alkylammonio group, an amino lower alkyl group, a lower 
alkylamino lower alkyl group, a di- lower alkylamino lower 
alkyl group, a tri -lower alkylammonio lower alkyl group, a 
lower alkanoylamino group, an aroylamino group, a lower 
alkanoylamidino lower alkyl group, a lower alkyl sulfinyl 
group, a lower alkylsulf onyl group, a lower 
alkylsulf onylamino group, a hydroxyimino group and a lower 
alkoxyimino group, and a substituent selected from a set of 
groups represented by the formula Yi-Wi-Ya-Rp (wherein: Rp, 
Wi, Yi and Y2 have the same meanings as stated above); R4 
and R5 are each, the same or different, a hydrogen atom. 
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halogen atoms, a hydroxy group, an amino group, or a 
substituent represented by the formula Y3-W2-Y4-RS (wherein: 
Rs# W2, Y3 and Y4 have the same meanings as stated above), 
or any of a lower alkyl group, an aryl group or an aralkyl 
group which may be substituted with one to three of the 
same or different substituent (s) selected from both a set 
of groups consisting of a lower alkyl group, a cyano group, 
a nitro group, a carboxyl group, a carbamoyl group, a 
formyl group, a lower alkanoyl group, a lower alkanoyloxy 
group, a hydroxy lower alkyl group, a cyano lower alkyl 
group, a halo lower alkyl group, a carboxy lower alkyl 
group, a carbamoyl lower alkyl group, lower alkoxy group, a 
lower alkoxycarbonyl group, lower alkoxycarbonylamino group, 
a lower alkoxycarbonylamino lower alkyl group, a lower 
alkylcarbamoyl group, a di- lower alkylcarbamoyl group, a 
carbamoyloxy group, a lower alkylcarbamoyl oxy group, di- 
lower alkylcarbamoyloxy group, an amino group, a lower 
alkylamino group, a di- lower alkylamino group, a tri- lower 
alkylammonio group, an eimino lower alkyl group, a lower 
alkylamino lower alkyl group, a di- lower alkylamino lower 
alkyl group, a tri-lower alkylammonio lower alkyl group, a 
lower alkanoylamino group, an aroylamino group, a lower 
alkanoylamidino lower alkyl group, a lower alkylsulf inyl 
group, a lower alkylsulf onyl group, a lower 
alkylsulf onylamino group, a hydroxyimino group and a lower 
alkoxyimino group, and a set of groups represented by the 
formula Y3-W2-Y4-RS (wherein: Rs, W2, Y3 and Y4 have the same 
meanings as stated above); and the formula represents 
either a single bond or a double bond. 
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Symbols and terms described in this specification are 
to be explained as follows . 

"Nitrogen-containing heteroaromatlc ring group" Is an 
aromatic ring group which has at least one nitrogen atom, 
and also an aromatic ring group which has one or more 
hetero atoms selected from a group consisting of an oxygen 
atom and a sulfur atom other than the above-mentioned 
nitrogen atom. As specific examples of such groups, there 
may be mentioned, for example, a pyrldyl group, a 
pyrimldlnyl group, a pyradlnyl group, a pyrldazinyl group, 
a thlazolyl, a Isothlazolyl, a oxazolyl, a Isoxazolyl, a 
pyrazolyl group, a pyrrolyl group, an Imldazolyl, a Indolyl, 
a isoindolyl, a qulnolyl group, a isoqulnolyl, a 
benzothlazolyl group or a benzoxazolyl group. Among them, a 
pyrldyl group, a pyrimldlnyl group, a pyradlnyl group, a 
pyrldazinyl group, a thlazolyl, a pyrazolyl group, or an 
Imldazolyl group are more preferable, and a pyrldyl group 
and a pyrazolyl group are especially preferable. 

As a lower alkyl group, a straight-chain or branched 
chain alkyl group with one to six carbon atoms such as a 
methyl group, an ethyl group, a propyl group, an isopropyl 
group, a butyl group, an Isobutyl group, a sec-butyl group, 
a tert -butyl group, a pentyl group and a hexyl group is 
preferable. Among them, a methyl group, an ethyl group and 
a butyl group are more preferably employed. 

As halogen atoms, there may be mentioned, for example, 
a fluorine atom, a chlorine atom, a bromine atom and an 
iodine atom, more preferably, among them, a fluorine atom 
and a chlorine atom, and so on. 
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As a lower alkanoyl group, preferable is a group 
which may be formed by substituting a carbonyl group with 
an alkyl group which consists of one to five carbon atoms. 
As specific examples of such groups, there may be mentioned 
an acetyl group, a propionyl group, a butyryl group, an 
isobutyryl group, a valeryl group, and an isovaleryl group, 
a pivaloyl group and a pentanoyl group. Among them, for 
example, an acetyl group and a propionyl group and a 
pivaloyl group are more preferable. 

A lower alkanoyloxy group is a group where an oxygen 
atom is substituted with the lower alkanoyl group stated 
above. As specific examples of such groups, there may be 
mentioned an acetoxy group, a propionyloxy group, a 
butyryloxy group, an isobutyryloxy group, a valeryloxy 
group, and an isovaleryloxy group, a pivaloyloxy group and 
a pentanoyloxy group, and so on. Among them, for example, 
an acetoxy group and a propionyloxy group and a pivaloyloxy 
group are more preferable. 

As a hydroxy lower alkyl group, preferable is an 
alkyl group with one to six carbon atoms substituted with 
hydroxyl group. Specific examples are, for example, a 
hydroxymethyl group, a dihydroxymethyl group, a 
trihydroxymethyl group, a 1- hydroxy ethyl group, a 2- 
hydroxyethyl group, a 1-hydroxypropyl group, a 2- 
hydroxypropyl group, a 3 -hydroxy propyl group, a 1-hydroxy- 
2-methylethyl group, a l-hydroxy-2 , 2-dimethylethyl group, a 
1-hydroxypentyl group, a 1 -hydroxy- 2 -methylbutyl group, a 
1-hydroxyhexyl group, a 1 -hydroxy- 2 -methylpentyl group, and 
so on. Among them, for example, a hydroxymethyl group, a 1- 
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hydroxyethyl group, a 2-hydroxyethyl group and a 1-hydroxy- 
2-methylethyl group, and so on are more preferable. 

As a cyano lower alkyl group, preferable is an alkyl 
group with one to six carbon atoms having cyano group. 
Specific examples are, for example, a cyanomethyl group, a 

1- cyanoethyl group, a 2-cyanoethyl group, a 1-cyanopropyl 
group, a 2-cyanopropyl group, a 3-cyanopropyl group, a 1- 
cyano-2-methylethyl group, a 1-cyanobutyl group, a 1 -cyano - 

2- methylpropyl group, a l-cyano-2 , 2-dimethylethyl group, a 
1-cyanopentyl group, a l-cyano-2-methylbutyl group, a 1- 
cyanohexyl group and l-cyano-2-methylpentyl group, and so 
on. Among them, for example, a cyanomethyl group, a 1- 
cyanoethyl group, a 2-cyanoethyl group and a 1 -cyano- 2- 
methylethyl group, and so on are more preferable. 

As a halo lower alkyl group, preferable is an alkyl 
group with one to six carbon atoms having halo group. 
Specific excunples are, for example, a fluoromethyl group, a 
chloromethyl group, a bromomethyl group, a iodomethyl group, 
a dif luoromethyl group, a dichloromethyl group, a 
trif luoromethyl group, 1-f luoroethyl group, a 2-f luoroethyl 
group, a 1-chloroethyl group, a 2-chloroethyl group, 1- 
chloropropyl group, a 2-chloropropyl group, a l-fluoro-2- 
methylethyl group, a l-chloro-2-methylethyl group, a 1- 
chlorobutyl group, a 1-chloro- 2-methylpropyl group, 1- 
chloro-2 , 2-dimethylethyl group, a 1-chloropentyl group, a 
1-chloro- 2 -methylbutyl group, a 1-chlorohexyl group, a 1- 
chloro-2-methylpentyl group, and so on. Among them, for 
example, a chloromethyl group, a trif luoromethyl group, a 
1-f luoroethyl group, a 1-chloroethyl group, and a 1-chloro- 
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2-methylethyl group, and so on are more preferable. 

As a carboxy lower alkyl group, preferable is an 
alkyl group with one to six carbon atoms having carboxy 
group. Specific examples are, for excimple, a carboxymethyl 
group, a 1-carboxyethyl group, a 1-carboxypropyl group, a 
2-carboxypropyl group, a 3-carboxypropyl group, a 1- 
carboxy- 2-methylethyl group, a 1-carboxybutyl group, 1- 
carboxy-2-methylpropyl group, a 1 -carboxy- 2 , 2-dime thy le thy 1 
group, a 1-carboxypentyl group, a 1- carboxy- 2 -methylbutyl 
group, 1-carboxyhexyl group, a 1- carboxy -2 -me thy Ipentyl 
group, and so on. Among them, for example, a carboxymethyl 
group, a 1-carboxyethyl group, a 2-carboxyethyl group, and 
a 1- carboxy- 2-methylethyl group, and so on are more 
preferable. 

As a carbamoyl lower alkyl group, preferable is an 
alkyl group with one to six carbon atoms having carbamoyl 
group. Specific examples are, for example, a 
carbamoylmethyl group, a 1-carbamoylethyl group, a 1- 
carbamoylpropyl group, a 2-carbamoylpropyl group, a 3- 
carbamoylpropyl group, a 1- carbamoyl -2-methylethyl group, a 
1-carbamoylbutyl group, 1- carbamoyl -2 -me thy Ipropyl group, a 
1 - carbamoyl -2,2- dime thyle thyl group , a 1 - carbamoy Ipentyl 
group, a 1- carbamoyl -2 -methylbutyl group, l-carbeimoylhexyl 
group, a 1 -carbamoyl- 2 -me thylpentyl group, and so on. Among 
them, for example, a carbamoylmethyl group, a 1- 
carbamoylethyl group, a 2 - carbamoylethy 1 group, and a 1- 
carbamoyl-2-methylethyl group, and so on are more 
preferable. 

As a lower alkoxy group, preferable is the one 
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constructed by substituting an oxygen atom with an alkyl 
group of one to six carbon atoms. As the specific examples, 
there may be mentioned a methoxy group, an ethoxy group, a 
propoxy group, an isopropoxy group, a butoxy group, an 
isobutoxy group, a sec-butoxy group, a tert -butoxy group, a 
pentyloxy group, a neeopentyloxy , a hexyloxy group and an 
isohexyloxy group. Among them, a methoxy group, an ethoxy 
group, a isopropyloxy group and a tert-butoxy group are 
more preferable. 

A lower alkoxycarbonyl group is a group constructed 
by substituting an carbonyl group with an alkyl group of 
one to six carbon atoms. As the specific examples, there 
may be mentioned a methoxycarbonyl group, an ethoxycarbonyl 
group, a propoxycarbonyl group, an isopropoxycarbonyl group, 
a butoxy carbonyl group, an isobutoxycarbonyl group, a sec- 
butoxycarbonyl group, a tert-butoxycarbonyl group, a 
pentyloxycarbonyl group , a neopentyloxycarbonyl , a 
hexyloxycarbonyl group and an isohexyloxycarbonyl group. 
Among them, a methoxycarbonyl group, an ethoxycarbonyl 
group, a isopropyloxycarbonyl group and a tert- 
butoxycarbonyl group are more preferable. 

A lower alkylcarbamoyl group is a group constructed 
by substituting the nitrogen atom of a carbamoyl group with 
an alkyl group mentioned above. As the specific examples, 
there may be mentioned, for example, a N-methylcarbamoyl 
group, a N-ethylcarbamoyl group, a N-propylcarbamoyl group, 
a N-isopropylcarbamoyl group, a N-butylcarbamoyl group, a 
N-isobutylcarbcunoyl group, a N-tert-butylcarbamoyl group, a 
N-pentylcarbeunoyl group, a N-hexylcarbamoyl group. Among 
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them, a N-methylcarbeimoyl group, a N-ethylcarbamoyl group 
and a N-butylcarbamoyl group are more preferable. 

A di- lower alkylcarbamoyl group is a group 
constructed by di- substituting the nitrogen atom of a 
carbamoyl group with two lower alkyl groups stated above. 
As the specific excimples, there may be mentioned, for 
example, a N,N-dimethylcarbamoyl group, a N,N- 
diethylcarbamoyl group, a N,N-dipropylcarbamoyl group, a 
N , N- diisopropylcarbamoyl group , a N , N- dibutylcarbamoyl 
group, a N,N-diisobutylcarbamoyl group, a N,N-di-tert- 
butylcarbamoyl group, a N,N-dipentylcarbamoyl group, a N,N- 
dihexylcarbamoyl , a N- ethyl -N-methylcarbamoyl group and a 
N-methyl-N-propylcarbamoyl group, and so on. Among them, 
for example, N,N-dimethylcarbamoyl group, a N,N- 
diethylqarbamoyl group, a N,N- dibutylcarbamoyl group, a N- 
ethyl-N-methylcarbamoyl group and a N-methyl-N- 
propylcarbamoyl group, and so on are more preferable. 

A lower alkylcarbamoyloxy group is a group 
constructed by substituting an oxygen atom with a lower 
alkylcarbamoyl group mentioned above. As the specific 
examples, there may be mentioned, for example, a N- 
methylcarbsanoyloxy group, a N-ethylcarbamoyloxy group, a N- 
propylcarbamoyloxy group, a N-isopropylcarbamoyloxy group, 
a N-butylcarbamoyloxy group, a N-isobutylcarbamoyloxy group, 
a N-tert-butylcarbamoyloxy group, a N-pentylcarbamoyloxy 
group and a N-hexylcarbamoyloxy group. Among them, for 
example, a N-methylcarbamoyloxy group, an N- 
ethylcarbamoyloxy group and a N-butylcarbamoyloxy group are 
more preferable. 
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A di- lower alkylcarbamoyloxy group is a group 
constructed by substituting an oxygen atom with a di-lower 
alkylcarbamoyl group mentioned above. As the specific 
examples, there may be mentioned, for example, a N,N- 
dimethylcarbamoyloxy group, a N,N-diethylcarbamoyloxy group, 
a N-dipropylcarbamoyloxy group, a N,N- 

diisopropylcarbamoyloxy group , a N , N-butylcarbamoyloxy 
group, a N,N-diisobutylcarbamoyloxy group and a N,N-di- 
t ert - buty Icarbcimoyloxy group , a N , N- dipentylcarbcimoyloxy 
group, a N,N-dihexylcarbamoyloxy group and a N-ethyl-N- 
methylcarbamoyloxy group and a N-methyl-N- 

propylcarbamoyloxy , and so on. Among them, a N,N- 
dimethylcarbamoyloxy group, a N,N-diethylcarbainoyloxy group, 
a N,N-dibutylcarbamoyloxy group, a N-ethyl-N- 
methylcarbamoyloxy group and a N-methyl-N- 

propylcarbamoyloxy group, and so on are more preferable. 

A lower alkylamino group is a group constructed by 
substituting an amino group with an lower alkyl group 
stated above. As the specific examples, there may be 
mentioned, for example, a N-methylamino group, a N- 
ethylamino group, a N-propylamino group, a N-isoprbpylamino 
group, a N-butylamino group, a N-isobutylamino group, a N- 
tert-butylamino group, a N-pentylamino group and a N- 
hexylamino group. Among them, for example, a N-methylamino 
group, a N-ethylamino group and a N-butylamino group are 
more preferable. 

A di-lower alkylcimino group is a group constructed by 
N,N-di- substituting an amino group with the lower alkyl 
groups. As the specific examples, there may be mentioned. 
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for example, a N,N-diinethylainmino group, a N,N-diethylainino 
group, a N,N-dipropylamino group, a N, N-diisopropylamino 
group, a N,N-dibutylainino group, a N,N-diisobutylaniino 
group, a N,N-di- tert-butylamino group, a N,N-dipentylamino 
group, a N,N-dlhexylamino, a N-ethyl-N-methylamino group 
and a N-methyl-N-propylamino group, and so on. Among them, 
for example, a N,N-dimethylamino group, a N,N-diethylamino 
group, a N,N-dibutylamino group, a N-ethyl-N-methylamino 
group and a N-methyl-N-propylamino group, and so on are 
more preferable. 

A tri- lower alkylammonio group is a group which is 
constructed by N,N,N- tri- substituting an amino group with 
lower alkyl groups. As the specific exapmple, there may be 
mentioned, for example, a N,N,N-trimethylammonio group, a 
N,N,N-triethylammonio group, a N,N,N-tripropylammonio group, 
a N,N,N-triisopropylcimmonio group, a N,N,N-tributylammonio 
group, a N,N,N-triisobutylammonio group, a N,N,N-tri-tert- 
butylammonio group, a N,N,N-tripentylammonio group, a 
N,N,N-trihexylammonio group and a N-ethyl-N,N- 
dimethylcuranonio group and , N,N-dimethyl-N-propylammonio 
group, and so on. Amoiig them, for example, a N,N,N- 
trimethylammohio group, a N,N,N-triethylammonio group, a 
N , N , N- tributylammonio group , a N- ethyl-N , N- dime thy lammonio 
group and a N,N-dimethyl-N-propylammonio group, and so on 
are more preferable. 

As an amino lower alkyl group, an alkyl group of one 
to six carbon atoms substituted with an amino group(s)is 
preferable. As the specific example, for example, there may 
be mentioned an aminomethyl group, a diaminomethyl group, a 
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triaminomethyl group group, a 1-aminoethyl group, a 2- 
aminoethyl group, a 1- amino -propyl group, a 2-aininopropyl 
group, a 3-aminopropyl group, a l-amino-2-methylethyl group, 
a 1-aminobutyl group, a l-ainino-2-inethylpropyl group, a 1- 
amino-2 , 2-dimethyethyl group, a 1-aminopentyl group and a 
l-ainino-2-methylbutyl group, a 1-aminohexyl group and a 1- 
ainino-2-methylpentyl group, and so on. Among them, for 
example, an aminomethyl group, a 1-aminoethyl group, a 2- 
aminoethyl group and l-amino-2-methylethyl group, and so on, 
are more preferable. 

A lower alkylamino lower alkyl group is a lower alkyl 
group substituted with a lower alkylamino group mentioned 
above. As the specific examples, there may be mentioned, 
for example, a N-methylaminomethyl group, a N- 
ethylaminomethyl group, a N-propylaminomethyl group, a N- 
isopropylaminomethyl group, a N-butylaminomethyl group, a 
N-isobutylaminomethyl group , a N- tert-butylaminomethyl 
group, a N-pentylaminomethyl group and a N-hexylaminomethyl 
group, and so on. Among them, for example, a N- 
methylaminomethyl group, a N-ethylaminomethyl group and a 
N-butylaminomethyl group, and so on, are more preferable. 

A di- lower alkylamino lower alkyl group is a 
substituent in which a lower alkyl group is substituted 
with a di-lower alkylamino group mentioned above. As the 
specific example, there may be mentioned, for example, a 
N , N- dimethylaminomethyl group , a N , N - diethylaminome thyl 
group, a N,N-dipropylaininomethyl group, a N,N- 
diisopropylciminomethyl group , a N , N - dibutylaminomethyl 
group, a N,N-diisobutylaminomethyl group, a N,N-di-tert- 
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butylaminomethyl group, a N,N-dipentylcuninomethyl group, a 
N,N-di-hexylaminomethyl group and a N-ethyl-N- 
methylaminomethyl group and N-methyl-N-propylaminomethyl 
group, and so on. Among them, for example, a N,N- 
dimethylamlnomethyl group, a N,N-dlethylaminomethyl group, 
a N,N-dibutylamlnomethyl group, N- ethyl -N -me thylamlnomethyl 
group and a N-methyl-N-propylaminomethyl group, and so on 
are more preferable. 

A tri- lower alkylammonio lower alkyl group is a 
substituent in which a lower alkyl group is substituted 
with a tri -lower alkylammonio group stated above. As the 
specific example, there may be mentioned, for example, a 
N,N,N-trimethylammoniomethyl group, a N,N,N- 

triethylammoniomethyl group, a N,N,N-tripropylammoniomethyl 
group, a N,N,N-triisopropylammoniomethyl group, a N,N,N- 
tributylcimmoniomethyl group, a N,N,N- 

triisobutylammoniomethyl group, a N,N,N-tri-tert- 
butylammoniomethyl group , a N , N , N- tripentylammoniomethyl 
group, a N,N,N-trihexylammoniomethyl group and a N,N- 
dimethyl-N-propylammoniomethyl group, and so on. Among them, 
for example, a N,N,N-trimethylammoniomethyl group, a N,N,N- 
triethylammoniomethyl group , a N , N , N- tributylammoniomethyl 
group, N-ethyl-N,N-dimethylammoniomethyl group and a N,N- 
dimethyl-N-propylammoniomethyl group, and so on are more 
preferable. 

A lower alkanoylamino group is a substituent in which 
an amino group is substituted with a lower alkanoyl group 
mentioned above, being exemplified, for example, with a N- 
acetylamino group, a N-propionylamino group and a N- 
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butylylamino group, and so on. Among them, for example, N- 
acetylamino and N-propionylamino groups are preferable. 

A lower aroylcimino group is a substituent in which an 
amino group is substituted with an aroyl group, being 
exemplified, for example, with a N-benzoylamino group and 
N-naphthylamino group, and so on. Among them, for example, 
a N-benzoylamino group, and so on are preferable. 

A lower alkanoylamidino lower alkyl group is a 
substituent in which an amidino lower alkyl group is 
substituted with a lower alkanoyl group stated above, being 
exemplified with, for example, a N-acetylamidinomethyl 
group, N-propionylamidinomethyl group, and N- 
butyrylamidinomethyl group, and so on. Among them, for 
example, N-acetylaminodimethyl and N- 

propionylamidinomethyl groups are preferable. 

A lower alkyl sulfinyl group is a substituent in 
which a sulfinyl group is substituted with a lower alkyl 
group stated above, exemplified with, for example, a N- 
methyl sulfinyl group, a N-ethylsulf inyl group, and a N- 
butylsulf inyl group, and so on. Among them, for example, N- 
methylsulf inyl and N-ethylsulf inyl groups are preferable. 

A lower alkyl sulfonyl group is a substituent in 
which a sulfonyl group is substituted with a lower alkyl 
group stated above, exemplified with, for excunple, a N- 
methyl sulfonyl group, a N-ethylsulf onyl group, and a N- 
butylsulf onyl group, and so on. Among them, for example, N- 
methylsulf onyl and N-ethylsulf onyl groups are preferable. 

A lower alkyl sulf onylamino group is a substituent in 
which an amino group is N- substituted with a lower alkyl 
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sulfonyl group stated above, exemplified with, for example, 
a N-methyl sulf onylamino group, a N-ethylsulf onylamino 
group, and a N-butylsulf onylamino group, and so on. Among 
them, for example, N-methylsulf onylamino and N- 
ethylsulf onylamino groups are preferable. 

A lower alkoxyimino group is a substituent in which 
is substituted an imino group with a lower alkoxy group 
stated above, being exemplified with a methoxyimino group, 
an ethoxyimino group, and a propoxyimino group. Among them, 
for example, methoxyimino and ethoxyimino groups, and so on 
are preferable. 

As a lower alkenyl group, a straight -chain or 
branched alkenyl group with two to six carbons, and so on 
is preferable. As such groups, there may be mentioned, for 
example, a vinyl group, an allyl group, an isopropenyl 
group, a 1-butenyl group, a 3-butenyl group, al,3- 
butanedienyl group, a 2-pentenyl group, a 4-pentenyl group, 
a 1-hexenyl group, a 3-hexenylgroup, a 5-hexenyl group, and 
so on. Among them, 1-propenyl, allyl, isopropenyl and 1- 
butenyl groups are preferable. 

As a lower alkynyl group, for example, a straight - 
chain or branched alkynyl group with two to six carbons is 
preferable. As such alkynyl groups, there may be mentioned 
a 2-propynyl, 2-butynyl, 3-butynyl, 2-pentynyl, and so on. 
Among them, 2-propynyl and a 2-butynyl are more preferable. 

As a cyclo lower alkyl group, a monocyclic or 
bicyclic alkyl group with three to ten carbon atoms, and so 
on is preferable. As the specific examples, there may be 
mentioned, for example, a cyclopropyl group, a cyclobutyl 
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group, a cyclopentyl group, a cyclohexyl group, a 
cycloheptyl group, a cyclooctyl group, and so on. Among them, 
for example, cyclopentyl, cyclohexyl, cycloheptyl and 
cyclooctyl groups, and so on are preferable. 

As an aryl group, the one aryl comprising six to 
fifteen carbon atoms are preferable, being exemplified with 
a phenyl group and a naphthyl group, and so on. Among them, 
for example, a phenyl group, and so on is preferable. 

As a heteroaromatic ring group, preferable is an 
imidazolyl group, an isoxazolyl group, an isoquinolyl group, 
an isoindolyl group, an indazolyl group, an indolyl group, 
an indolydinyl group, an isothiazolyl group, an 
ethylenedioxyphenyl group, an oxazolyl group, a pyridyl 
group, a pyradinyl group, a pyrimidinyl group, a 
pyridazinyl group, a pyrazolyl group, a quinoxalinyl group, 
a quinolyl group, a dihydroisoindolyl group, a 
dihydroindolyl group, a thionaphthenyl group, a 
naphthyridinyl group, a phenazinyl group, a benzoimidazolyl 
group, a benzoxazolyl group, a benzothiazolyl group, a 
benzotriazolyl group, a benzofuranyl group, a thiazolyl 
group, a thiadiazolyl group, a thienyl group, a pyrrolyl 
group, a furyl group, a furazanyl group, a triazolyl group, 
a benzodioxanyl group and a methylenedioxyphenyl group, and 
so on. Among them, for example, an imidazolyl group, an 
isoxazolyl group, an isoquinolyl group, an indolyl group, 
an ethylenedioxyphenyl group, a pyridyl group, a 
pyrimidinylgroup , a pyridazinyl group, a pyrazolyl group, a 
quinolyl group, a benzoimidazolyl group, a thiazolyl group 
and a thienyl group are more preferable, and a pyridyl 
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group and a pyrazolyl group are especially preferable. 

An aliphatic heterocyclic group is an aliphatic 
mono-, bi- or tricyclic heterocyclic group, which may be 
saturated aliphatic heterocyclic group and an unsaturated 
aliphatic heterocyclic group. Specifically, for example, 
there may be mentioned an isoxazolinyl group, an 
isoxazolidinyl group, a tetrahydropyridyl group, an 
imidazolidinyl group, a tetrahydrof uranyl group, a 
tetrahydropyranyl group, a piperadinyl group, a piperidinyl 
group, a pyrrolydinyl group, a pyrrolinyl group, a 
morpholino group, a tetrahydroguinolinyl group and a 
tetrahydroisoquinolinyl group, and so on are preferable. 
Among them, for example, an isoxazolinyl group, an 
isoxazolidinyl group, a tetrahydropyridyl group, a 
tetrahydrof uranyl group, tetrahydropyranyl group, a 
piperadinyl group, a piperidinyl group, a pyrrolidinyl 
group, a morpholino group, a tetrahydroisoquinolinyl groups, 
and so on are more preferable, and, furthermore, an 
isoxazolinyl group, a tetrahydropyridyl group, a 
piperadinyl group, a piperidinyl group, a pyrrolidinyl 
group, a morpholino group and a tetrahydroisoquinolinyl 
group, and so on are especially preferable. 

As an aralkyl group, the one aralkyl comprising seven 
to fifteen carbons are preferable. As specific examples, 
there may be mentioned, for example, a benzyl group, an 
alpha-methylbenzyl group, a phenethyl group, a 3- 
phenylpropyl group, 1-naphthylmethyl group, 2- 
naphthylmethyl group , an alpha-methyl ( 1 -naphthyl ) methyl 
group, an alpha-methyl ( 2 -naphthyl) methyl group, an alpha- 
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ethyl ( 1-naphthyl) methyl group, an alpha-ethyl( 2- 
naphthyl) methyl group, diphenylmethyl group and a 
dinaphthylmethy group, and so on, and a benzyl group, an 
alpha-methylbenzyl group and a phenethyl group, and so on 
are especially preferable. 

As a straight -chain or branched lower alkylene group, 
an alkylene group comprising one to six carbon atoms is 
preferable. As the specific examples, there may be 
mentioned a methylene group, an ethylene group, a propylene 
group, a tetramethylene group, a dimethylmethylene group, a 
diethylmethylene group, and so on. Among them, for example, 
a methylene group, an ethylene group, a propylene group and 
a dimethylmethylene group, and so on are preferable. 

As a spiro cyclo lower alkyl group, an alkyl group 
which forms a spiro ring of three to six carbon atoms is 
preferable. As the specific examples, there may be 
mentioned a spiro cyclopropyl group, a spiro cyclobutyl 
group, a spiro cyclopentyl group and a spiro cyclohexyl 
group, and so on. Among them, a spiro cyclopentyl group and 
a spiro cyclohexyl group, and so on are more preferable. 

Ar represents a nitrogen-containing heteroaromatic 
ring group selected from a group consisting of a pyridyl 
group, a pyrimidinyl group, a pyradinyl group, a 
pyridazinyl group, a thiazolyl group, an isothiazolyl group, 
an oxazolyl group, an isoxazolyl group, a pyrazolyl group, 
a pyrrolyl group, an imidazolyl group, an indolyl group, an 
isoindolyl group, a quinolyl group, an isoquinolyl group, a 
benzothiazolyl group and a benzoxazolyl group. Among them, 
for example, a pyridyl group, a pyrimidinyl group, a 
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pyradinyl group, a pyridazinyl group, a thiazolyl group, a 
pyrazolyl group, an imidazolyl group, and so on are more 
preferable, and, for example, a pyridyl group and a 
pyrazolyl group, and so on are especially preferable. 

Said nitrogen-containing heteroaromatic ring group 
(1) may be substituted, the same or different, with one to 
three substitutent (s) selected from a group consisting of 
a lower alkyl group, a hydroxyl group, a cyano group, 
halogen atoms, a nitro group, a carboxyl group, a carbamoyl 
group, a formyl group, a lower alkanoyl group, a lower 
alkanoyloxy group, a hydroxy lower alkyl group, a cyano 
lower alkyl group, a halo lower alkyl group, a carboxy 
lower alkyl group, a carbamoyl lower alkyl group, lower 
alkoxy group, a lower alkoxycarbonyl group, a lower 
alkoxycarbonylamino group , a lower alkoxycarbonylamino 
lower alkyl group, a lower alkylcarbamoyl group, a di- lower 
alkylcarbamoyl group, a carbamoyloxy group, a lower 
alky Icarbamoy loxy group , di - lower alky Icarbamoyloxy group , 
an amino group, a lower alkylamino group, a di- lower 
alkylamino group, a tri- lower alkylammonio group, an amino 
lower alkyl group, a lower alkylamino lower alkyl group, a 
di- lower alkylamino lower alkyl group, a tri -lower 
alkylammonio lower alkyl group, a lower alkanoylamino group, 
an aroylamino group, a lower alkanoylamidino lower alkyl 
group, a lower alkylsulf inyl group, a lower alkylsulf onyl 
group, a lower alkylsulf onylamino group, a hydroxyimino 
group and a lower alkoxyimino group, and the substituent 
represented by a formula Yi-Wi-Y2-Rp (wherein: Rp is a 
hydrogen atom or a lower alkyl group, a lower alkenyl group 
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or a lower alkynyl group optionally having one to three of 
said substituent(s) ; or a cyclo lower alkyl group, an aryl 
group, a heteroaromatic ring group selected from a group 
consisting of an imidazolyl group, an isoxazolyl group, an 
5 isoquinolyl group, an isoindolyl group, an indazolyl group, 
an indolyl group, an indolydinyl group, an isothiazolyl 
group, an ethylenedioxyphenyl group, an oxazolyl group, a 
pyridyl group, a pyradinyl group, a pyrimidinyl group, a 
pyridazinyl group, a pyrazolyl group, a quinoxalinyl group, 

10 a quinolyl group, a dihydroisoindolyl group, a 
dihydroindolyl group, a thionaphthenyl group, a 
naphthyridinyl group, a phenazinyl group, a benzoimidazolyl 
group, a benzoxazolyl group, a benzothiazolyl group, a 
benzotriazolyl group, a benzofuranyl group, a thiazolyl 

15 group, a thiadiazolyl group, a thienyl group, a pyrrolyl 
group, a furyl group, a furazanyl group, a triazolyl group, 
a benzodioxanyl group and a methylenedioxyphenyl group, or, 
an aliphatic heterocyclic group selected from a set of 
groups of an isoxazolinyl group, an isoxazolidinyl group, a 

20 tetrahydropyridyl group, an imidazolidinyl group, a 
tetrahydrof uranyl group, a tetrahydropyranyl group, a 
piperazinyl group, a piperidinyl group, a pyrrolidinyl 
group, pyrrolinyl group, a morpholino group, a 
tetrahydroquinolinyl group and a tetrahydroisoquinolinyl 

25 group, each of which cyclic groups may be substituted with 
one to three of said substituent ( s ) or, furthermore, may 
has a bicyclic- or tricyclic-f used ring containing the 
partial structure selected from a set of groups consisting 
of: 
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; Wi Is a single bond, an oxygen atom, a sulfur atom, SO, 
SO2 , NRq , SOzNRq , N ( Rq ) SOzNRr . N ( Rq ) SO2 , CH { ORq ) , CONRq , 

N(Rq)CO, N(Rq)CONRr, N(Rq)COO, N(Rq)CSO, N(Rq)COS, C(Rq)=CRr, 

C = C, CO, CS, 0C(0), OC(0)NRq, OC(S)NRq, SC(0) , SC(0)NRq and 
C{0)0 (wherein: Rq and Rr are a hydrogen atom or a 
substituent selected from a set of groups of a lower alkyl 
group, a cyclo lower alkyl group, a hydroxyl group, a cyano 
group, halogen atoms, a nitro group, a carboxyl group, a 
carbamoyl group, a formyl group, a lower alkanoyl group, a 
lower alkanoyloxy group, a hydroxy lower alkyl group, a 
cyano lower alkyl group, a halo lower alkyl group, a 
carboxy lower alkyl group, a carbamoyl lower alkyl group, 
lower alkoxy group, a lower alkoxycarbonyl group, lower 
alkoxycarbonylcimlno group , a lower alkoxycarbonylamlno 
lower alkyl group, a lower alkylcarbamoyl group, a di- lower 
alkylcarbamoyl group, a carbamoyloxy group, a lower 
alkylcarbamoyloxy group, di- lower alkylcarbamoyloxy group, 
an amino group, a lower alkylamino group, a di- lower 
alkylamino group, a tri- lower alkylammonio group, an amino 
lower alkyl group, a lower alkylamino lower alkyl group, a 
di- lower alkylamino lower alkyl group, a tri -lower 
alkylammonio lower alkyl group, a lower alkanoylamino group, 
an aroylamino group, a lower alkanoylamidino lower alkyl 
group, a lower alkylsulf inyl group, a lower alkylsulf onyl 
group, a lower alkylsulf onylamino group, a hydroxyimino 
group and a lower alkoxyimino group, or a lower alkyl group. 
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an aryl group or an aralkyl group which may be substituted 
with one to three of said substitutent ( s ) . ) ; Yi and Y2 are 
each the same or different, a single bond or a straight - 
chain or branched lower alkylene group which may have a 
said bicyclic or tricyclic fused ring.)* 

(2) may form a five- to seven -membered ring selected from a 
set of groups of : 



which may be formed together with the carbon atom of said 
nitrogen- containing heteroaromatic cyclic group, on which 
the substituent, which is selected from a set of groups 
consisting of a lower alkyl group, a lower alkanoyl group, 
a lower alkanoyloxy group, a hydroxy lower alkyl group, a 
cyano lower alkyl group, a halo lower alkyl group, a 
carboxy lower alkyl group, a carbamoyl lower alkyl group, 
lower alkoxy group, a lower alkoxycarbonyl group, lower 
alkoxycarbony lamino group , a lower alkoxycarbonyleimino 
lower alkyl group, a lower alkylcarbamoyl group, a di- lower 
alkylcarbamoyl group, a carbamoyloxy group, a lower 
alkylcarbamoyloxy group, di- lower alkylcarbamoyloxy group, 
an amino group, a lower alkylamino group, a di- lower 
alkylamino group, a tri- lower alkylammonio group, an amino 
lower alkyl group, a lower alkylamino lower alkyl group, a 
di- lower alkylamino lower alkyl group, a tri -lower 
alkylammonio lower alkyl group, a lower alkanoylamino group. 





and 
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an aroylamino group, a lower alkylsulf inyl group, a lower 
alkylsulf onyl group, a lower alkylsulf onylamino group, and 
a lower alkanoylamidino lower alkyl group (hereinafter 
indicated as ring-substituent ) stands, the carbon atom next 
to said carbon atom, and a carbon atom, an oxygen atom 
and /or a nitrogen atom on said ring-substituent; 
(3) may form a fifth- to seven -membered ring selected from 
a set of groups consisting of: 



which may be formed together with the carbon atom of said 
nitrogen -containing heteroaromatic group on which a 
substituent represented by the formula Yi-Wi-Y2"Rp (wherein: 
Yi, Wi, Y2 and Rp have the same meanings as stated above) 
stands, the carbon atom next to said carbon atom, and a 
carbon atom, an oxygen atom and/ or a nitrogen atom on said 
ring-substituent . 

Next, the forms of substituents in the category (1) 
will be explained in detail. As specific examples of the 
substituents, there may be mentioned (1-1) a substituent 
selected from a set of groups of a lower alkyl group, a 
hydroxyl group, a cyano group, halogen atoms, a nitro group, 
a carboxyl group, a carbamoyl group, a formyl group, a 
lower alkanoyl group, a lower alkanoyloxy group, a hydroxy 
lower alkyl group, a cyano lower alkyl group, a halo lower 
alkyl group, a carboxy lower alkyl group, a carbamoyl lower 





and 




41 



alkyl group, lower alkoxy group, a lower alkoxycarbonyl 
group, a lower alkylcarbamoyl group, a di- lower 
alkylcarbamoyl group, a carbamoyloxy group, a lower 
alkylcarbamoyloxy group, di- lower alkylcarbamoyloxy group, 
an amino group, a lower alkylamino group, a di- lower 
alkylamino group, a tri- lower alkyleuranonio group, an amino 
lower alkyl group, a lower alkylamino lower alkyl group, a 
di- lower alkylamino lower alkyl group, a tri -lower 
alkylammonio lower alkyl group, a lower alkanoylamino group, 
an aroylamino group, a lower alkanoylamidino lower alkyl 
group, a lower alkylsulf inyl group, a lower alkylsulf onyl 
group, a lower alkyl sulfonylamino group, a hydroxyimino 
group and a lower alkoxyimino group; and 

(1-2) a substituent selected from a set of groups 
represented by a formula of Yi-Wi-Y2-Rp (wherein: Rp is a 
hydrogen atom or a lower alkyl group, a lower alkenyl group 
or a lower alkynyl group or a cyclo lower alkyl group, an 
aryl group, a heteroaromatic ring group or an aliphatic 
heterocyclic group; Wi is a single bond, an oxygen atom, a 
sulfur atom, SO, SO2, NRq, SOaNRq, N(Rq)S02NRr, N(Rq)S02, 

CH(ORq), CONRq, N(Rq)CO, N(Rq)CONRr, N(Rq)COO, N(Rq)CSO, 

N(Rq)COS, C(Rq)=CRr, CC, CO, CS, 0C(0) , OC(0)NRq, OC(S)NRq, 
SC(0), SC(0)NRq and C(0)0 (wherein: Rq and Rr are each a 
hydrogen atom, a lower alkyl group, an aryl group or an 
aralkyl group which may be substituted with one to three of 
said substituents ) ; Yi and Y2 are the same or different, a 
straight -chain or branched lower alkylene which may have 
said bicyclic or tricyclic fused ring.)# and said nitrogen- 
containing heteroaromatic group may be substituted with one 
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to three of the same or different of said substituents . 

In (1-1), the more preferable substituents are, for 
example, a lower alkyl group, a hydroxyl group, halogen 
atoms, a nitro group, a carboxyl group, a carbamoyl group, 
a formyl group, a lower alkanoyloxy group, a hydroxy lower 
alkyl group, a halo lower alkyl group, a carbamoyl lower 
alkyl group, lower alkoxy group, a lower alkoxycarbonyl 
group, a lower alkylcarbamoyl group, a lower 
alkylcarbamoyloxy group, an amino group, a lower alkylamino 
group, a di- lower alkyleunino group, an amino lower alkyl 
group, a lower alkylamino lower alkyl group, a di- lower 
alkylamino lower alkyl group, a lower alkanoylamino group, 
an aroylamino group, a lower alkylsulf ohylamino group, and 
so on, and especially preferable are, for example, a 
hydroxy group, halogen atoms, a lower alkanoyloxy group, a 
hydroxy lower alkyl group, a lower alkoxy group, a lower 
alkoxycarbonyl group, an amino group and a lower alkylamino 
lower alkyl groups, and so on. 

In the formula Yi-Wi-Y2-Rp in (1-2), when Rp is any of 
a lower alkyl group, a lower alkenyl group, a lower alkynyl 
group, a cyclo lower alkyl group, an aryl group, a 
heteroaromatic ring group or an aliphatic heterocyclic 
group, each of these substituents (= Hp) may be substituted 
to form said nitrogen-containing heteroaromatic ring 
substituted with one to three of the same or different 
substituent (s) selected from a lower alkyl group, a 
hydroxyl group, a cyano group, halogen atoms, a nitro group, 
a carboxyl group, a carbamoyl group, a formyl group, a 
lower alkanoyl group, a lower alkanoyloxy group, a hydroxy 





D 

Ci 

hi 

m 

s 

a 

sjss 
□ 

□ 



lower alkyl group, a cyano lower alkyl group, a halo lower 
alkyl group, a carboxy lower alkyl group, a carbamoyl lower 
alkyl group, a lower alkoxy group, a lower alkoxycarbonyl 
group, a lower alkylcarbamoyl group, a di-lower 
5 alkylcarbamoyl group, a carbamoyloxy group, a lower 
alkylcarbamoyloxy group, di-lower alkylcarbamoyloxy group, 
an amino group, a lower alkylamino group, a di-lower 
alkylamino group, a tri- lower alkylammonio group, an amino 
lower alkyl group , a lower alkylamino lower alkyl group , a 

10 di-lower alkylamino lower alkyl group, a tri-lower 
alkylammonio lower alkyl group, a lower alkanoylamino group, 
an aroylamino group, a lower alkanoylamidino lower alkyl 
group, a lower alkylsulf inyl group, a lower alkylsulf onyl 
group, a lower alkylsulf onylamino group, a hydroxyimino 

15 group and a lower alkoxyimino group. 

In cases where Rp is a cyclo lower alkyl group, an 
aryl group, a heteroaromatic ring group or an aliphatic 
heterocyclic group, each of these groups may have, in 
addition to the substituents described above, a bicyclic or 

20 tricyclic fused ring having a partial structure selected 
from a set of groups of : 



In the formula Yi-Wi-Y2-Rp, Wi is a single bond, an 
oxygen atom, a sulfur atom, SO, SO2, NRq, SOaNRq, N(Rq)S02NRr, 

25 N(Rq)S02, CH{ORq), CONRq, N(Rq)CO, N(Rq)CONRr, N(Rq)COO, 

N(Rq)CSO, N(Rq)COS, C(Rq)=CRr, C=C, CO, CS, 0C(0) , OC(0)NRq, 
OC(S)NRq, SC(0), SC(0)NRq and C(0)0 (wherein: Rq and Rr are 
hydrogen atom or a substituent selected from a set of 




and 
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groups of a lower alkyl group, a cyclo lower alkyl group, a 
hydroxyl group, a cyano group, halogen atoms, a nitro group, 
a car boxy 1 group, a carbamoyl group, a formyl group, a 
lower alkanoyl group, a lower alkanoyloxy group, a hydroxy 
lower alkyl group, a cyano lower alkyl group, a halo lower 
alkyl group, a carboxy lower alkyl group, a carbamoyl lower 
alkyl group, lower alkoxy group, a lower alkoxycarbonyl 
group, lower alkoxycarbonylamino group, a lower 
alkoxycarbonylamino lower alkyl group, a lower 
alkylcarbamoyl group, a di- lower alkylcarbamoyl group, a 
carbamoyloxy group, a lower alkylcarbamoyloxy group, di- 
lower alkylcarbamoyloxy group, an cunlno group, a lower 
alkylamino group, a di- lower alkylamino group, a tri- lower 
alkylammonio group, an amino lower alkyl group, a lower 
alkylamino lower alkyl group, a di- lower alkylamino lower 
alkyl group, a tri -lower alkylammonio lower alkyl group, a 
lower alkanoylamino group, an aroylamino group, a lower 
alkanoylamidino lower alkyl group, a lower alkylsulf inyl 
group, a lower alkylsulf onyl group, a lower 
alkylsulf onylamino group, a hydroxyimino group and a lower 
alkoxyimino group, or a lower alkyl group, an aryl group or 
an aralkyl group which may be substituted with one to three 
of said substituents . ) • Among them, an oxygen atom, a 
sulfur atom, NRq, SOzNRq, N(Rq)S02, CONRq, N(Rq)CO, N(Rq)COO, 
C(Rq)=CRr, 0C(0), OC{0)NRq, C(0)0, and so on, are more 
preferable and NRq, N(Rq)S02, CONRq, N(Rq)CO, N(Rq)COO, 0C(0), 
C(0)0, and so on are especially preferable. 

Furthermore, Rq and Rr in Wi are each a hydrogen atom 
or a substituent selected from a set of groups, namely, a 
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lower alkyl group, a cyclo lower alkyl group, a hydroxyl 
group, a cyano group, halogen atoms, a nitro group, a 
car boxy 1 group, a carbamoyl group, a formyl group, a lower 
alkanoyl group, a lower alkanoyloxy group, a hydroxy lower 
alkyl group, a cyano lower alkyl group, a halo lower alkyl 
group, a carboxy lower alkyl group, a carbamoyl lower alkyl 
group, a lower alkoxy group, a lower alkoxycarbonyl group, 
lower alkoxycarbonylamino group, a lower 



alkoxycarbonylamino lower alkyl group, a lower 
10 alkylcarbamoyl group, a di- lower alkylcarbamoyl group, a 
yj carbamoyloxy group, a lower alkylcarbamoyl oxy group, di- 



lower alkylcarbamoyloxy group, an amino group, a lower 
alkylamino group, a di- lower alkylamino group, a tri- lower 
alkylammonio group, an amino lower alkyl group, a lower 
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□ 15 alkylamino lower alkyl group, a di- lower alkylamino lower 



alkyl group, a tri -lower alkylammonio lower alkyl group, a 
lower alkanoylamino group, an aroylamino group, a lower 
alkanoylcimidino lower alkyl group, a lower alkylsulf inyl 
group, a lower alkylsulf onyl group, a lower 

20 alkylsulf onylamino group, a hydroxyimino group and a lower 
alkoxyimino group, or a lower alkyl group, an aryl group or 
an aralkyl group, which may be substituted with one to 
three of said substituent (s) . Said lower alkyl group, said 
aryl group, or said aralkyl group may be substituted with 

25 one to three substituent (s) selected from a set of groups 
of, a lower alkyl group, a hydroxyl group, a cyano group, 
halogen atoms, a nitro group, a carboxyl group, a carbamoyl 
group, a formyl group, a lower alkanoyl group, a lower 
alkanoyloxy group, a hydroxy lower alkyl group, a cyano 
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lower alkyl group, a halo lower alkyl group, a carboxy 
lower alkyl group, a carbamoyl lower alkyl group, lower 
alkoxy group, a lower alkoxycarbonyl group, a lower 
alkylcarbamoyl group, a di- lower alkylcarbamoyl group, a 
carbamoyloxy group, a lower alkylcarbamoyloxy group, di- 
lower alkylcarbamoyloxy group, an amino group, a lower 
alkylamino group, a di- lower alkylamino group, a tri- lower 
alkylammonio group, an amino lower alkyl group, a lower 
alkylamino lower alkyl group, a di- lower alkylamino lower 
alkyl group, a tri -lower alkylammonio lower alkyl group, a 
lower alkanoylamino group, an aroylamino group, a lower 
alkanoylamidino lower alkyl group, a lower alkylsulf inyl 
group, a lower alkylsulf onyl group, a lower 
alkylsulf onylamino group, a hydroxyimino group and a lower 
alkoxyimino group. 

In the formula Yi-Wi-Y2-Rp, Yi and Y2 are each of same 
or different, a single bond or a straight -chain or branched 
lower alkylene. Said straight -chain or branched lower 
alkylene may have a bicyclic or tricyclic fused ring 
containing a partial structure selected from the set of 
groups ; 



Next, the forms of the substituent in (2) will be 
explained in detail. This substituent is a five- to seven- 
membered ring selected from a set of groups: 




and 
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which may be formed together with the carbon atom of said 
nitrogen-containing heteroaromatic cyclic group, on which 
the substituent, which is selected from a set of groups 
consisting of a lower alkyl group, a lower alkanoyl group, 
a lower alkanoyloxy group, a hydroxy lower alkyl group, a 
cyano lower alkyl group, a halo lower alkyl group, a 
carboxy lower alkyl group, a carbamoyl lower alkyl group, 
lower alkoxy group, a lower alkoxycarbonyl group, lower 
alkoxycarbonylamino group , a lower alkoxycarbonylamino 
lower alkyl group, a lower alkylcarbamoyl group, a di- lower 
alkylcarbamoyl group, a carbamoyloxy group, a lower 
alkylcarbamoyloxy group , di - lower alky Icarbamoyloxy group , 
an amino group, a lower alkylamino group, a di- lower 
alkylamino group, a tri- lower alkylammonio group, an eunino 
lower alkyl group, a lower alkylamino lower alkyl group, a 
di-lower alkylamino lower alkyl group, a tri-lower 
alkylammonio lower alkyl group, a lower alkanoylamino group, 
an aroylamino group, a lower alkylsulf inyl group, a lower 
alkylsulfonyl group, a lower alkylsulf onylamino group, and 
a lower alkanoylamidino lower alkyl group stands, the 
carbon atom next to said carbon atom, and a carbon atom, an 
oxygen atom and/or a nitrogen atom on said ring- substituent . 

Furthermore, among said ring-substituents, more 
preferable are a lower alkyl group, a lower alkanoyloxy 
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group, a hydroxy lower alkyl group, a halo lower alkyl 
group, a carbamoyl lower alkyl group, a lower alkoxy group, 
a lower alkoxycarbonyl group, a lower alkylcarbamoyl group, 
a lower alkylcarbamoyloxy group, a lower alkylamino group, 
5 a di- lower alkylamino group, an amino lower alkyl group, a 
lower alkylamino lower alkyl group, a di- lower alkylamino 
lower alkyl group, a lower alkanoylamino group, an 
aroylamino group, and so on. Among them, especially 
preferable are a lower alkanoyloxy group, a hydroxy lower 

10 alkyl group, a lower alkoxy group, a lower alkoxycarbonyl 
group, a lower alkylamino lower alkyl group, and so on. 

Next the forms of the substituents (3) will be 
explained in detail. This substituent is a five- to seven- 
membered ring, and so on, which may be selected from a set 

15 of groups: 



which may be formed by the participation of the ring- carbon 
atom on a ring which the substituent of the formula Yi-Wi- 
Y2-Rp (wherein: Yi, Wi, Y2 and Rp have the same meanings as 

20 mentioned above) bind to, the carbon atom next to said 
carbon atom, and a carbon atom, an oxygen atom and/or a 
nitrogen atom on said ring-substituent . 

Although all said substituents and groups constructed 
on said nitrogen-containing heteroaromatic ring groups of 

25 (1), (2) and (3) are preferable, more preferable forms of 
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them are: 

(1') a substituent selected from both the set of groups 
consisting of a lower alkyl group, a hydroxyl group, 
halogen atoms, a formyl group, a lower alkanoyloxy group, a 
hydroxy lower alkyl group, a halo lower alkyl group, a 
carbamoyl lower alkyl group, lower alkoxy group, a lower 
alkoxycarbonyl group, a lower alkylcarbamoyl group, a lower 
alkylcarbamoyloxy group, an amino group, a lower alkylamino 
group, a di- lower alkylamino group, an amino lower alkyl 



yJ 

1"^ 10 group, a lower alkylamino lower alkyl group, a di- lower 
yj alkylamino lower alkyl group, a lower alkanoylamino group. 



an aroylamino group and a lower alkylsulf onyl group, a 
lower alkylsulf onylamino group, a hydroxyimino group and a 
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lower alkoxyimino group, and a substituent represented by a 
□ 15 formula Yia-Wia-Y2a-Rpa (wherein: Rpa is a hydrogen atom or a 
lower alkyl group, a lower alkenyl group or a lower alkynyl 
group which may be substituted with one to three of said 
substituent s or a cyclo lower alkyl group, an aryl group, a 
heteroaromatic ring group selected from a set of groups of 

20 an imidazolyl group, an isoxazolyl group, an isoquinolyl 
group, an indolyl group, an ethylenedioxyphenyl group, a 
pyridyl group, an pyrimidinyl group, a pyridazinyl group, a 
pyrazolyl group, a quinolyl group, a benzoimidazolyl group, 
a thiazolyl group, a thienyl and a triazolyl group, and an 

25 aliphatic heterocyclic group selected from a set of groups 
of an isoxazolinyl group, an isoxazolidinyl group, a 
tetrahydropyridyl group, a tetrahydrofuranyl group, a 
tetrahydropyranyl group, a piperadinyl group, a piperidinyl 
group, a pyrrolidinyl group, a morpholino group and a 
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tetrahydrolsoquinolinyl group, which may be substituted 
with one to three of said substituent(s) and may, 
furthermore, have a bicyclic or a tricyclic fused ring of a 
partial structure selected from a set of structures of: 



; Wia is an oxygen atom, a sulfur atom, NRqa, S02NRqa, 

N(Rqa)S02, CONRqa, N(Rqa)CO, N(Rqa)COO, C(Rqa)=CRra, 0C(0), 

OC(0)NRqa, and C(0)0 (wherein Rqa and Rra are each either a 
substituent selected from a set of groups of a hydrogen 

10 atom, a lower alkyl group, a cyclo lower alkyl group, a 
hydroxyl group, halogen atoms, a formyl group, a lower 
alkanoyloxy group, a hydroxy lower alkyl group, a halo 
lower alkyl group, a carbamoyl lower alkyl group, lower 
alkoxy group, a lower alkoxycarbonyl group, lower 

IS alkoxycarbonylamino group, a lower alkoxycarbonylamino 
lower alkyl group, a lower alkylcarbamoyl group, a lower 
alkylcarbamoyloxy group, an amino group, a lower alkylamino 
group, a di- lower alkylamino group, an amino lower alkyl 
group, a lower alkylamino lower alkyl group, a di- lower 

20 alkylcunino lower alkyl group, a lower alkanoylamino group, 
an aroylamino group, and a lower alkylsulf onylamino group 
or a lower alkyl group, an aryl group or an aralkyl group 
which may be substituted with said substituent (s) ) ; Yia and 
Yza are the same or different, a single bond or a straight - 

25 chain or branched lower alkylene group which may have a 
said bicyclic or tricyclic fused ring; 

(2') a nitrogen- containing heteroaromatic ring group which 
has a condensed five- or six-membered ring selected from 



5 




and 
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the group of rings : 

0,(5.0.0... 0 

, which are formed together with the ring -carbon atom on 
said heterocyclic ring on which the ring- subs tituent 
selected from a set of groups of a lower alkyl group, a 
lower alkanoyloxy group, a hydroxy lower alkyl group, a 
halo lower alkyl group, a carbamoyl ower alkyl group, a 
lower alkoxy group, a lower alkoxycarbaonyl group, a lower 
alkylcarbamoyl group a lower alkylcarbamoyloxy group, a 
lower alkylamino group, a di-loser alkylamino group, an 
amino lower alkyl group, a lower alkylamino lower alkyl 
group, a di- lower alkylamino lower alkyl group, a lower 
alkanoylamino group and an aroylamino group stands, the 
carbon atom next to said carbon atom, and a carbon atom, an 
oxygen atom and/ or a nitrogen atom on said ring- 
substituent ; 
or, 

(3') a fused five- or six-membered ring selected from a 
group of rings: 

o,(:).0,0.a 0. 

, which are formed together with the ring-carbon atom which 
the substituent represented by the formula of Yia-Wia-Yaa-Rpa 
(wherein: Yia, Wia, Y2a and Rpa have the same meanings as 
stated above) binds to, the carbon atom next to said 
carbon atom, and a carbon atom, an oxygen atom and/or a 
nitrogen atom on said substituent. 

Furthermore, the more preferable substituent groups are: 



# 




I-' 



•a 

42 
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( 1 ' ' ) a substituent selected from the group consisting from 
a hydroxy group, halogen atoms, a lower alkanoyloxy group, 
a hydroxy lower alkyl group, a lower alkoxy group, a lower 
alkoxycarbonyl group, an amino group and a lower alkylamino 
5 lower alkyl group, and a group represented by a formula 
Yib-Wib-Y2b-Rpb (wherein: Rpb is a hydrogen atom or a lower 
alkyl group, a lower alkenyl group or a lower alkynyl group 
which are optionally substituted with one to three of said 
substituent (s) , or a cyclo lower alkyl group, an aryl group, 

10 a heteroaromatic ring group selected from a set of groups 
of a pyridyl group and a pyrazolyl group or an aliphatic 
heterocyclic group selected from a set of groups of an 
isoxazolinyl group, a tetrahydropyridyl group, a 
piperadinyl group, a piperidinyl group, a pyrrolidinyl 

15 group, a m -^^d group and a tetrahydroisoquinolinyl 

group, which may be substituted with one to three said 
substituent and which may have bicyclic or tricyclic fused 
ring containing partial structure selected from a group of ; 



20 ; Wib is a NRqb, N{Rqb)S02, CONRqb, N(Rqb)CO, N(Rqb)COO, 0C(0) 
or C(0)0 (wherein: Rqb and Rrb are each a hydrogen atom or a 
substituent selected from a set of groups which consists of 
a hydroxyl group, halogen atoms, a lower alkanoyloxy group, 
a hydroxy lower alkyl group, a lower alkoxy group, a lower 

25 alkoxycarbonyl group, an amino group and a lower alkylamino 
lower alkyl group, or a lower alkyl group, an aryl group or 
an aralkyl group which may be substituented with one to 
three of said substituent(s) ) ; Yib and Y2b are each, the 




and 
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same or different, a single bond or a straight -chain or 
branched lower alkylene group which may have a said 
bicyclic or tricyclic fused ring.) 

(2'') a five- or six-membered ring selected from a group 



which is formed together with a ring-carbon atom to which a 
substituent selected from a set of groups of a lower 

10 alkanoyloxy group, a hydroxy lower alkyl group, a lower 
alkoxy group, a lower alkoxycarbonyl group and a lower 
alkylamino lower alkyl group binds, the carbon atom next to 
said carbon atom, and a carbon atom, an oxygen atom and/or 
a nitrogen atom on said substituent , ; or 

15 (3'') a five- or six-membered ring selected from a group 
of: 



which is formed together with a ring-carbon atom to which a 
substituent represented by the formula Yib-Wib-Y2b-Rpb 
20 (wherein: Yib, Wib, Y2b and Rpb have the same meanings as 
stated above) binds, the carbon atom next to said carbon 
atom and a carbon atom, an oxygen atom and/ or a nitrogen 
atom of said substituent. 



25 carbon atom or a nitrogen atom, or, if approproate, a CH or 
a nitrogen atom together with the Ri, Ra and/or R3 which 
they bind to. 



5 



of: 





X and Z are each, the same or different, either a 




Y is CO, SO or SO2. 

Ri is a hydrogen atom or a substituent represented by 
a formula Y3-W2-Y4-RS (wherein: Rs is a hydrogen atom or a 
lower alkyl group, a lower alkenyl group, a lower alkynyl 
5 group, a cyclo lower alkyl group, an aryl group, or a 
heteroaroraatic ring group selected from a set of groups of 
an imidazolyl group, an isoxazolyl group, an isoquinolyl 
group, an isoindolyl group, an indazolyl group, an indolyl 
group, an indolydinyl group, an isothiazolyl group, an 

10 ethylenedioxyphenyl group, an oxazolyl group, a pyridyl 
group, a pyradinyl group, a pyrimidinyl group, a 
pyridazinyl group, a pyrazolyl group, a quinoxalinyl group, 
a quinolyl group, a dihydroisoindolyl group, a 
dihydro indolyl group, a thionaphthenyl group, a 

15 naphthyridinyl group, a phenazinyl group, a benzoimidazolyl 
group, a benzoxazolyl group, a benzothiazolyl group, a 
benzotriazolyl group, a benzofuranyl group, a thiazolyl 
group, a thiadiazolyl group, a thienyl group, a pyrrolyl 
group, a furyl group, a furazanyl group, a triazolyl group, 

20 a benzodioxanyl group and a methylenedioxyphenyl group, or 
an aliphatic heterocyclic group selected from a set of 
groups of an isoxazolinyl group, an isoxazolidinyl group, a 
tetrahydropyridyl group, an imidazolidinyl group, a 
tetrahydrofuranyl group, a piperazinyl group, a piperidinyl 

25 group, a pyrrolidinyl group, pyrrolinyl group, a morpholino 
group, a tetrahydroquinolinyl group and a 
tetrahydroisoquinolinyl group, which may be substituted 
with one to three of said substituent(s) ; W2 is a single 
bond, an oxygen atom, a sulfur atom, SO, SO2, NRt, S02NRt, 
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N(Rt)S02NRu, N(Rt)S02, CH(ORt), CONRt, N(Rt)CO, N(Rt)CONRu, 
N(Rt)COO, N(Rt)CSO, N(Rt)COS, C(Rv)=CRr, C = C, CO, CS, 0C(0) , 
OC(0)NRt, OC(S)NRt, SC{0) , SC(0)NRt or C(0)0 (wherein: each 
of Rt and Ru is a hydrogen atom or a substituent selected 
from a set of groups of a lower alkyl group, a hydroxyl 
group, a cyano group, halogen atoms, a nitro group, a 
carboxyl group, a carbamoyl group, a formyl group, a lower 
alkanoyl group, a lower alkanoyloxy group, a hydroxy lower 
alkyl group, a cyano lower alkyl group, a halo lower alkyl 
group, a carboxy lower alkyl group, a carbcunoyl lower alkyl 
group, lower alkoxy group, a lower alkoxycarbonyl group, a 
lower alkoxycarbonylamino group, a lower 

alkoxycarbonylamino lower alkyl group, a lower 
alkylcarbamoyl group, a di- lower alkylcarbamoyl group, a 
carbamoyloxy group, a lower alkylcarbamoyloxy group, di- 
lower alkylcarbamoyloxy group, an amino group, a lower 
alkylamino group, a di- lower alkylamino group, a tri- lower 
alkylammonio group, an amino lower alkyl group, a lower 
alkylamino lower alkyl group, a di- lower alkylamino lower 
alkyl group, a tri -lower alkylammonio lower alkyl group, a 
lower alkanoylamino group, an aroylamino group, a lower 
alkanoylamidino lower alkyl group, a lower alkylsulf inyl 
group, a lower alkylsulf onyl group, a lower 
alkylsulf onylamino group, a hydroxyimino group and a lower 
alkoxyimino group, or a lower alkyl group, an aryl group or 
an aralkyl group, which may be substituted with one to 
three of said substituent (s) ) ; Y3 and Y4 are each, the same 
or different, a single bond or a straight -chain or branched 
lower alkylene ) , or a lower alkyl group which may be 
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substituted with one to three of the same or different 
substituent ( s ) selected from both a set of groups of a 
lower alkyl group, a hydroxyl group, a cyano group, halogen 
atoms, a nitro group, a carboxyl group, a carbamoyl group, 
a formyl group, a lower alkanoyl group, a lower alkanoyloxy 
group, a hydroxy lower alkyl group, a cyano lower alkyl 
group, a halo lower alkyl group, a carboxy lower alkyl 
group, a carbamoyl lower alkyl group, lower alkoxy group, a 
lower alkoxycarbonyl group, a lower alkylcarbamoyl group, a 
di- lower alkylcarbamoyl group, a carbamoyloxy group, a 
lower alkylcarbamoyloxy group, a di- lower alkylcarbamoyloxy 
group, an amino group, a lower alkylamino group, a di- lower 
alkylcimino group, a tri- lower alkyleimmonio group, an amino 
lower alkyl group, a lower alkylamino lower alkyl group, a 
di-lower alkylamino lower alkyl group, a tri-lower 
alkylammonio lower alkyl group, a lower alkanoylamino group, 
an aroylamino group, a lower alkanoylamidino lower alkyl 
group, a lower alkylsulf inyl group, a lower alkylsulf onyl 
group, a lower alkylsulf onylamino group, a hydroxyimino 
group and a lower alkoxyimino group, and a set of groups 
represented by the formula Y3-W2-Y4-RS (wherein: Rs, W2, Y3 
and Y4 have the same meanings as stated above); or forms a 
nitrogen atom together with X. 

Here comes a detailed explanation of the various 
forms of Ri. Thus, Ri is a hydrogen atom or a substituent 
represented by the formula Y3-W2-Y4-RS (wherein: Rg, W2, Y3 
and Y4 have the same meanings as stated above), or a lower 
alkyl group which may be substituted with one to three of 
the same or different substituent (s) , or forms a nitrogen 
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atom together with X. 

Regarding the formula Y3-W2-Y4-RS, Rs is a lower alkyl 
group, a lower alkenyl group, a lower alkynyl group, a 
cyclo lower alkyl group, an aryl group, a heteroaromatic 
ring group, or an aliphatic heterocyclic group, and so on, 
and each of these substituents may, optionally, be 
substituted with one to three substituent (s) selected from 
a set of groups of a lower alkyl group, a hydroxyl group, a 
cyano group, halogen atoms, a nitro group, a carboxyl group, 
a carbamoyl group, a formyl group, a lower alkanoyl group, 
a lower alkanoyloxy group, a hydroxy lower alkyl group, a 
cyano lower alkyl group, a halo lower alkyl group, a 
carboxy lower alkyl group, a carbamoyl lower alkyl group, 
lower alkoxy group, a lower alkoxycarbonyl group, a lower 
alkylcarbamoyl group, a di- lower alkylcarbamoyl group, a 
carbamoyloxy group, a lower alkylcarbamoyloxy group, di- 
lower alkylcarbamoyloxy group, an amino group, a lower 
alkylamino group, a di-lower alkyleunino group, a tri-lower 
alkylammonio group, an amino lower alkyl group, a lower 
alkylamino lower alkyl group, a di-lower alkylamino lower 
alkyl group, a tri-lower alkylammonio lower alkyl group, a 
lower alkanoylamino group, an aroylamino group, a lower 
alkanoylamidino lower alkyl group, a lower alkylsulf inyl 
group, a lower alkylsulf onyl group, a lower 
alkylsulf onylamino group, a hydroxyimino group and a lower 
alkoxyimino group. As more preferable substituents, there 
may be mentioned the same ones as those mentioned as the 
substituents on Ar. 

With the formula Y3-W2-Y4-RS, W2 is a single bond, an 



nj 
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oxygen atom, a sulfur atom, SO, SO2, NRt, SOaNRt, N(Rt)S02NRu, 
N(Rt)S02, CH(ORt), CONRt, N(Rt)CO, N(Rt)CONRu, N(Rt)COO, 
N(Rt)CSO, N(Rt)COS, C(Rv)=CRr, C=C, CO, CS, 0C(0), OC(0)NRt, 
OC(S)NRt, SC(0), SC(0)NRt and C(0)0, wherein Rt and Ru are 
each a hydrogen atom or a substituent selected from a set 
of groups of a lower alkyl group, a hydroxyl group, a cyano 
group, halogen atoms, a nitro group, a carboxyl group, a 
carbamoyl group, a formyl group, a lower alkanoyl group, a 
lower alkanoyloxy group, a hydroxy lower alkyl group, a 



« 
hi 

f«« 10 cyano lower alkyl group, a halo lower alkyl group, a 

H 

carboxy lower alkyl group, a carbamoyl lower alkyl group, 

m 

3 lower alkoxy group, a lower alkoxycarbonyl group, lower 

alkoxycarbonylcimino group , a lower alkoxycarbonylamino 
lower alkyl group, a lower alkylcarbamoyl group, a di- lower 



4" 
H 

m 

15 alkylcarbamoyl group, a carbamoyloxy group, a lower 



alky Icarbamoy loxy group , di - lower alky Icarbamoy loxy group , 
an amino group, a lower alkylamino group, a di- lower 
alkylamino group, a tri- lower alkylammonio group, an cunino 
lower alkyl group, a lower alkylamino lower alkyl group, a 

20 di- lower alkylamino lower alkyl group, a tri -lower 
alkylammonio lower alkyl group, a lower alkanoylamino group, 
an aroylamino group, a lower alkanoylamidino lower alkyl 
group, a lower alkylsulf inyl group, a lower alkylsulf onyl 
group, a lower alkylsulf onylcimino group, a hydroxyimino 

25 group and a lower alkoxyimino group, or a lower alkyl group, 
an aryl group or an aralkyl group which may be substituted 
with one to three of said substituent (s) . Furthermore, each 
of said lower alkyl group, said aryl group and said aralkyl 
group may be substituted with one to three of said 
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substituent(s) as Rg may be. 

With the formula Y3-W2-Y4-RS, Y3 and Y4 are each, the 
same or different, a single bond or a straight -chain or 
branched lower alkylene group. 

As more preferable examples of Ri, there may be 
mentioned, for example, a hydrogen or a lower alkyl which 
may be substituted with one to three of same or different 
substituent (s) selected from a substituent represented by a 



^3 formula Y3a-W2a-Y4a-Rsa ( Wherein: Rsa is a hydrogen atom or a 

h'^ 10 lower alkyl group, a lower alkenyl group, a cyclo lower 

iji alkyl group, an aryl group, a heteroaromatic ring group 

U1 

s 

p 



selected from an indolyl group, or an aliphatic 
heterocyclic group selected from a set of groups of a 



tetrahydropyridyl group, a piperadinyl group, a piperidinyl 

nJ 

C3 15 group, a pyrrolidinyl group and a morpholino group, all of 
which groups may be substituted with one to three of said 
substituent (s) ; Waa is a single bond, NRtar CH(ORta) » CONRta/ 
N(Rta)CO, N(Rta)COO, OC(0)NRta or C(0)0 (wherein: Rta and Rua 
are each a hydrogen atom or a lower alkyl group, an aryl 

20 group or an aralkyl group which may be substituted with one 
to three of said substituent (s) ) ; Ysa and Y4a are each, the 
same or different, a single bond, or a straight -chain or 
branched lower alkylene group ) , or a lower alkyl group 
which may be substituted with one to three of the same or 

25 different substituent (s) selected from both a set of groups 
of a lower alkyl group, a hydroxyl group, a carbamoyl group, 
a lower alkanoyloxy group, a hydroxy lower alkyl group, a 
lower alkoxy group, a lower alkoxycarbonyl group, a lower 
alkylcarbamoyl group, a di- lower alkylcarbamoyl group, a 
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carbamoyloxy group, a lower alkylcarbamoyloxy group, a 
lower alkylamino group, a di- lower alkylamino group, an 
amino lower alkyl group, a lower alkylamino lower alkyl 
group, a di- lower alkylamino lower alkyl group, a lower 
alkanoylamino group and an aroylamino group ) , and a 
substituent represented by the formula Y3a-W2a-Y4a-Rsa 
(wherein: Rsa^ W2a« ^aa and Y4a have the same meanings as 
stated above) . Ri may also preferably form a nitrogen atom 
together with X. And, as the especially preferable examples 
of Ri, there may be mentioned a hydrogen or a lower alkyl 
group which may be substituted with one to three of the 
same or different substituent (s) selected from a 
substituent represented by a formula Y3b-W2b-Y4b-Rsb 
(wherein: Rsb is a hydrogen atom or a lower alkyl group, a 
cyclo lower alkyl group and an aryl group which may be 
substituted with one to three of said substituent (s) ; W2b 
is a single bond, N(Rtb)COO or C(0)0 (wherein Rtb is a 
hydrogen atom, a lower alkyl group, an aryl group or an 
aralkyl group which may be substituted with one to three of 
said substituent ( s )) ; ¥35 and Y4b are respectively, the same 
or different, a single bond, a straight -chain or branched 
lower alkylene or a hydroxy lower alkyl group) and a 
substituent represented by the formula Y3b-W2b-Y4b-Rsb 
(wherein: Rsbr W2b# Y3b and Y4b have the same ineanings as 
stated above)). Ri also forms, very preferably, a nitrogen 
atom together with X. 

R2 and R3 are each independently, the same or 
different: 

(i) a hydrogen, a hydroxy group, a lower alkyl group, a 
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lower alkoxy group, or a substituent represented by the 
formula Y3-W2-Y4-RS (wherein: Rs, W2, Y3 and Y4 have the same 
meanings as stated above), or 

(ii) either R2 or R3 forms, together with Ri and X, a 
saturated five- to eight- member ed cyclic group selected 
from groups of (a) and (b) : 



o.cy.o. 
o r> O O 

and 

and 

.N S N N-N 

O . O . Uanci ^ 

the other (remaining) one forming a five- to seven- 
membered ring together with a ring carbon atom or a ring 
nitrogen atom, and a carbon atom, an oxygen atom and/or a 
nitrogen atom in the ring- substituent on said ring, or 

(iii) R2 and R3, being taken together, form a spiro cyclo 
lower alkyl group, and also form an 0x0 group together with 
Z to which they bind, or form, together with Z to which 
they bind, Ri and X, either a saturated or an unsaturated 
five- to eight -membered cyclic group selected from sets of 
groups of (a) and (b) 
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(a) 



Q 




and 



(b) 







and 



which may both contain one or more kinds of heteroatoms 
selected from a group of a nitrogen atom, an oxygen atom 
and a sulfur atom and which may be substituted with one to 
three of the same or different substituent(s) selected from 
both a set of groups of a lower alkyl group, a spiro cyclo 
lower alkyl group which may be substituted, a hydroxy group, 
a cyano group, halogen atoms, a nitro group, a carboxyl 
group, a carbamoyl group, a formyl group, a lower alkanoyl 
group, a lower alkanoyloxy group, a hydroxy lower alkyl 
group, a cyano lower alkyl group, a halo lower alkyl group, 
a carboxy lower alkyl group, carbamoyl lower alkyl group, a 
lower alkoxy group, a lower alkoxycarbonyl group, a lower 
alkoxycarbonylamino group , a lower alkoxycarbonylamino 
lower alkyl group, a lower alkyl carbamoyl group, di- lower 
alkyl carbamoyl group, a carbamoyloxy group, a lower 
alkylcarbamoyloxy group, di- lower alkyl carbamoyloxy group, 
and amino group, a lower alkylamino group, di- lower 
alkylamino group, tri- lower alkylammonio group, an amino 
lower alkyl group, a lower alkylamino lower alkyl group. 
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di- lower alkylamino lower alkyl group, tri- lower 
alkylammonio lower alkyl group, a lower alkanoylamino group, 
an aroylcunino group, a lower alkanoylamidino lower alkyl 
group, a lower alkyl sulfinyl group, a lower alkylsulf onyl 
group, a lower alkylsulf onylamino group, a hydroxyimino 
group and a lower alkoxylmino group, and a set of 
substituents represented by the formula Yi-Wi-Y2-Rp 
(wherein: Rp, Wi, Yi and Y2 have the same meanings as stated 
above) , and furthermore may be fused with a cyclo alkyl 
group, an aryl group, a heteroaromatic ring group selected 
from a set of groups of an imidazolyl group, an isoxazolyl 
group, an isoquinolyl group, an isoindolyl group, an 
indazolyl group, an indolyl group, an indolydinyl group, an 
isothiazolyl group, an ethylenedioxyphenyl group, an 
oxazolyl group, a pyridyl group, a pyradinyl group, a 
pyrimidinyl group, a pyridazinyl group, a pyrazolyl group, 
a quinoxalinyl group, a quinolyl group, a dihydroisoindolyl 
group, a dihydroindolyl group, a thionaphthenyl group, a 
naphthyridinyl group, a phenazinyl group, a benzoimidazolyl 
group, a benzoxazolyl group, a benzothiazolyl group, a 
benzotriazolyl group, a benzofuranyl group, a thiazolyl 
group, a thiadiazolyl group, a thienyl group, a pyrrolyl 
group, a furyl group, a furazanyl group, a triazolyl group, 
a benzodioxanyl group and a methylenedioxyphenyl group, and 
an aliphatic heterocyclic group(s) selected from an 
isoxazolinyl group, an isoxazolidinyl group, a 
tetrahydropyridyl group, an imidazolidinyl group, a 
tetrahydrofuranyl group, a tetrahydropyranyl group, a 
piperazinyl group, a piper idinyl group, a pyrrolidinyl 
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group, pyrrolinyl group, a morpholino group, a 
tetrahydroquinolinyl group and a tetrahydroisoquinolinyl 
group, which may be substituted with one to three of the 
same or different substituent (s) . 

Here, R2 and R3 are explained more specifically as 
follows . The present invention includes all of the three 
cases where (i) each of the R2 and R3 has, the seune or 
different, a substituent, independently; (ii) either R2 or 
R3 forms a substituent together with other substituent (s) , 
followed by the formation of a second substituent between 
the substituent formed and the remaining R2 or R3 group; 
and (iii) both R2 and R3 work together or further 
collaborate with other substituent (s) and so on, to form a 
substituent . 

Next each form of the substituents R2 and R3 is 
explained . 

(i) R2 and R3 are each, the same or different and 
independently, a hydrogen atom, a hydroxy group, a lower 
alkyl group, a lower alkoxy group, or a substituent which 
is represented by the formula Y3-W2-Y4-RS (wherein: Rs, W2, 
Y3 and Y4 have the meanings stated above); 

(ii) either R2 or R3 forms, together with Ri and X, a 
saturated five- to eight -membered ring selected from sets 
of groups (a) and (b): 



(a) 





and 
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and the remaining group, R2 or R3, may form a five- to 
seven -membered ring, together with said five- to eight- 
membered ring, by collaborating with a carbon atom or a 
nitrogen atom on said ring, and a carbon atom, an oxygen 
atom and/or a nitrogen atom in the ring-substituent on said 
ring. 

(iii) R2 and R3 may (iii-1) work together to form a spiro 
cyclo lower alkyl group, or (iii- 2) form an 0x0 (keto or 
carbonyl) group together with Z which they bind to, or 
(iii- 3) form, together with Z which they bind to, Ri and X, 
a saturated or an unsaturated five- to eight -membered ring 
selected from sets of groups of (a) and (b): 



(a) 



O .0.0 ,Q.O. 

o O O O 



(b) 



✓N. .N. S <5 N 

o • o . o . (!) . 0 

and 

which may contain one or more kinds of hetero atoms 
selected from a nitrogen atom, an oxygen atom and a sulfur 
atom. 

Said saturated or unsaturated five- to eight -membered 
rings may be substituted with one to three of the same or 
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different substituent (s) selected from both a set of groups 
of a lower alkyl group, a spiro cyclo lower alkyl group 
which may have a substituent (s) , a hydroxyl group, a cyano 
group, halogen atoms, a nitro group, a carboxyl group, a 
carbamoyl group, a formyl group, a lower alkanoyl group, a 
lower alkanoyloxy group, a hydroxy lower alkyl group, a 
cyano lower alkyl group, a halo lower alkyl group, a 
carboxy lower alkyl group, a carbamoyl lower alkyl group, 
lower alkoxy group, a lower alkoxycarbonyl group, lower 
alkoxycarbonylamino group , a lower alkoxycarbonylamino 
lower alkyl group, a lower alkylcarbamoyl group, a di- lower 
alkylcarbamoyl group, a carbamoylbxy group, a lower 
alkylcarbamoyloxy group, di- lower alkylcarbamoyloxy group, 
an amino group, a lower alkylamino group, a di- lower 
alkylamino group, a tri- lower alkylammonio group, an amino 
lower alkyl group, a lower alkylamino lower alkyl group, a 
di- lower alkylamino lower alkyl group, a tri -lower 
alkylammonio lower alkyl group, a lower alkanoylamino group, 
an aroylamino group, a lower alkanoylamidino lower alkyl 
group, a lower alkylsulf inyl group, a lower alkylsulf onyl 
group, a lower alkylsulf onylamino group, a hydroxyimino 
group and a lower alkoxyimino group, and a set of groups of 
substituent represented by a formula Yi-Wi-Y2-Rp (wherein: 
Rp, Wi, Yi and Y2 have the same meanings as stated above). 

In addition, as the substituents on the spiro cyclo 
lower alkyl groups, there may be mentioned, for example, a 
lower alkyl group, a lower alkoxy group, a hydroxy lower 
alkyl group, an aryl group, and so on, and, among them, a 
lower alkyl group and a lower alkoxy group, and so on, are 
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more preferable. 

Said saturated or unsaturated five- to eight -membered 
rings may be further fused with any of a cyclic lower alkyl 
group, a heteroaromatic ring group selected from a set of 
groups of an aryl group, an imidazolyl group, an isoxazolyl 
group, an isoquinolyl group, an isoindolyl group, an 
indazolyl group, an indolyl group, an indolydinyl group, an 
isothiazolyl group, an ethylenedioxyphenyl group, an 
oxazolyl group, a pyridyl group, a pyradinyl group, a 
pyrimidinyl group, a pyridazinyl group, a pyrazolyl group, 
a guinoxalinyl group, a guinolyl group, a dlhydroisolndolyl 
group, a dihydroindolyl group, a thionaphthenyl group, a 
naphthyridinyl group, a phenazinyl group, a benzoimidazolyl 
group, a benzoxazolyl group, a benzothiazolyl group, a 
benzotriazolyl group, a benzofuranyl group, a thiazolyl 
group, a thladiazolyl group, a thienyl group, a pyrrolyl 
group, a furyl group, a furazanyl group, a triazolyl group, 
a benzodioxanyl group and a methylenedioxyphenyl group, or 
an aliphatic heterocyclic group(s) selected from an 
isoxazolinyl group, an isoxazolidinyl group, a 
tetrahydropyridyl group, an imidazolidinyl group, a 
tetrahydrofuranyl group, a tetrahydropyranyl group, a 
piperazinyl group, a piperidinyl group, a pyrrolidinyl 
group, pyrrolinyl group, a morpholino group, a 
tetrahydroquinolinyl group and a tetrahydroisoquinolinyl 
group . 

Said fused rings may be substituted with one to three 
of the same or different substituents . As the specific 
examples of such substituents, there may be mentioned the 
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same ones as the substituents on Ar. 

More preferably, R2 and R3 are each, common in all of 
(i), (ii) and (iii), the same or different and 
independently, a hydrogen atom, a hydroxy group, a lower 
alkyl group, a lower alkoxy group, or a substituent 
represented by the formula Y3a-W2a-Y4a-Rsa (wherein: Rsar W2a# 
Yaa and have the same meanings as stated above), or 

either R2a or Rsa forms, together with Ria and Xa, a 
saturated five- to eight- member ed ring selected from sets 
of groups of (a-1) and (b-1): 




and the remaining one combines with a carbon atom or a 
nitrogen atom on said ring, and with a carbon atom, an 
oxygen atom and/or a nitrogen atom on said ring- substituent 
to form a five- to seven- member ed ring, or R2 and R3 work 
together to form a spiro cyclo lower alkyl group, or an 0x0 
(keto, carbonyl) group together with Z to which they bind, 
or form, together with Za to which they bind, Ria and Xa, a 
saturated or an unsaturated five- to eight -membered cyclic 
group which is selected from a set of groups of (a-l) and 
(a-2): 
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and 



and 



(a-2) 



^N^ ^N. s 




and 



which may have one or more kinds of hetero atoms selected 
from a nitrogen atom, an oxygen atom and a sulfur atom, and 
which may be substituted with one to three of the same or 
different substituent (s) selected from both a set of groups 
of a lower alkyl group, a spiro cyclo lower alkyl group 
which may be substituted, a hydroxy group, a hydroxy lower 
alkyl group, a lower alkoxy group, a lower alkyl group, a 
lower alkanoyloxy group, a hydroxy lower alkyl group, a 
halo lower alkyl group, a carbamoyl lower alkyl group, a 
lower alkoxy group, a lower alkoxycarbonyl group, a lower 
alkoxycarbonylamino group , a lower alkoxycarbonylamino 
lower alkyl group, a lower alkylcarbamoyl group, a lower 
alkylcarbcunoyloxy group, a lower alky lamino group, a di- 
lower alkylamino group, an amino lower alkyl group, a lower 
alky lamino lower alkyl group, a di- lower alkylamino lower 
alkyl group, a lower alkanoyl€unino group and an aroylamino 
group, and a substituent represented by the formula Yia-Wia- 
Y2a-Rpa (wherein: Rpa, Wia, Yia and Y2a have the scime meanings 
as stated above), and further which may be fused with a 
ring selected from a cyclo lower alkyl group,, an aryl group, 
a heteroaromatic ring group selected from a pyridyl group 
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and a pyrazolyl group or an aliphatic heterocyclic group 
selected from a plperldinyl group and a pyrrolidinyl group, 
all of these cyclic groups may be substituted with one to 
three of the same or different substituent (s) selected from 
the substituents mentioned above. 

Among those cases, Rab and Rsb are each, preferably, 
the same or different and independently, a hydrogen atom, a 
hydroxyl group, a lower alkyl group, a lower alkoxy group 
or a substituent represented by the formula Y3b-W2b-Y4b-Rsb 
(wherein: Rsb# W2b# Ysb and Y4b have the same meanings as 
stated above), or either R2b or Rsb forms, together with Rib 
and Xb, a saturated five- to seven -membered cyclic group 
selected from a group of (b-1) and (b-2). 




and the remaining one of R2b or Rsb forms a five- to seven 
membered ring by combining with a carbon atom or a nitrogen 
atom on said ring, and with a carbon atom, an oxygen atom 
and/or a nitrogen atom in a ring- substituent on said ring, 
or R2b and Rsb work together to form a spiro cyclo lower 
alkyl group, or to form an oxo (keto, carbonyl) group 
together with Z to which they bind, or they (R2b and Rsb) 
work together with Zb, Rib and Xb to form a saturated or an 
unsaturated five- to seven -membered cyclic group selected 
from a set of groups of (b-1) and (b-2) 

(b-1) <f~^o 

and 
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which may have one or more kinds of hetero atoms selected 
from a nitrogen atom, an oxygen atom and a sulfur atom, and 
which may be substituted with one to three of the same or 
different substituent ( s) selected from both a set of groups 
of a lower alkyl group, a spiro cyclo lower alkyl group 
which may be substituted, a hydroxy lower alkyl group and a 
lower alkoxycarbonyl , and a set of groups represented by a 
formula Yib-Wib-Y2b-Rpb (wherein: Rpb, Wib, Yib and Y2b have 
the same meanings as stated above), which may be fused with 
a ring selected from a set of groups of a cyclic lower 
alkyl group, an aryl group and an aliphatic heterocyclic 
group selected from a group comprising a piperidinyl group 
and a pyrrolidinyl group, all of these cyclic groups may be 
substituted with one to three substituent (s) selected from 
both a set of groups of a lower alkyl group, a spiro cyclo 
lower alkyl group, a hydroxy lower alkyl group and a lower 
alkoxycarbonyl group, and a set of groups represented by 
the formula Yib-Wib-Yab-Rpb (wherein: Rpb, Wib, Yib and Y2b have 
the Scime meanings as stated above) . 

R4 and R5 are each, the same or different, a hydrogen 
atom, a halogen atoms, a hydroxyl group, an amino group, or 
a substituent represented by the formula Y3-W2-Y4-RS 
(wherein: Rs, W2, Y3 and Y4 have the same meanings as stated 
above ) , or a lower alkyl group , an aryl group or an aralkyl 
group which may be substituted with one to three of the 
same or different substituent (s) selected from both a set 
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of groups consisting of a lower alkyl group, a cyano group, 
a nitro group, a carboxyl group, a carbamoyl group, a 
formyl group, a lower alkanoyl group, a lower alkanoyloxy 
group, a hydroxy lower alkyl group, a cyano lower alkyl 
5 group, a halo lower alkyl group, a carboxy lower alkyl 
group, a carbamoyl lower alkyl group, lower alkoxy group, a 
lower alkoxycarbonyl group, lower alkoxycarbonylamino group, 
a lower alkoxycarbonylamino lower alkyl group, a lower 
alkylcarbcunoyl group, a di- lower alkylcarbamoyl group, a 
10 carbamoyloxy group, a lower alkylcarbamoyloxy group, di- 
42 lower alkylcarbamoyloxy group, an amino group, a lower 



alkylamino group, a di- lower alkylamino group, a tri- lower 
alkylammonio group, an amino lower alkyl group, a lower 



alkylamino lower alkyl group, a di-lower alkylamino lower 
£3 15 alkyl group, a tri -lower alkylammonio lower alkyl group, a 



lower alkanoylamino group, an aroylamino group, a lower 
alkanoylamidino lower alkyl group, a lower alkylsulf inyl 
group, a lower alkylsulf onyl group, a lower 
alkylsulf onylamino group, a hydroxyimino group and a lower 

20 alkoxyimino group and a set of groups represented by the 
formula Y3-W2-Y4-RS (wherein: Rs, W2, Y3 and Y4 have the same 
meanings as stated above). 

Here is a more detailed explanation about the forms 
of R4 and R5. Thus, R4 and R5 are each a hydrogen atom, 

25 halogen atoms, a hydroxy group, an eimino group or a 
substituent represented by the formula Y3-W2-Y4-RS (wherein: 
Rs# W2, Y3 and Y4 have the same meanings as stated above), 
or a lower alkyl group, an aryl group or an aralkyl group 
which may be substituted. Said lower alkyl group, aryl 



73 



group and aralkyl group may be substituted with one to 
three of the same or different substituent (s) . 

As specific examples of the substituents, there may 
be mentioned, for example, a substituent which may be 
selected either from both a set of groups of a lower alkyl 
group, a cyano group, a nitro group, a carboxyl group, a 
carbamoyl group, a formyl group, a lower alkanoyl group, a 
lower alkanoyloxy group, a hydroxy lower alkyl group, a 
cyano lower alkyl group, a halo lower alkyl group, a 
carboxy lower alkyl group, a carbamoyl lower alkyl group, 
lower alkoxy group, a lower alkoxycarbonyl group, lower 
alkoxycarbonylamino group , a lower alkoxycarbonylamino 
lower alkyl group, a lower alkylcarbamoyl group, a di- lower 
alkylcarbamoyl group, a carbamoyloxy group, a lower 
alkylcarbamoyloxy group, di- lower alkylcarbamoyloxy group, 
an amino group, a lower alkylamino group, a di- lower 
alkylamino group, a tri- lower alkylammonio group, an amino 
lower alkyl group, a lower alkylamino lower alkyl group, a 
di-lower alkylamino lower alkyl group, a tri-lower 
alkylammonio lower alkyl group, a lower alkanoylamino group, 
an aroylamino group, a lower alkanoylamidino lower alkyl 
group, a lower alkylsulf inyl group, a lower alkylsulf onyl 
group, a lower alkylsulf onylamino group, a hydroxyimino 
group and a lower alkoxyimino group and a set of groups 
represented by the formula Y3-W2-Y4-RS (wherein: Rg, W2, Y3 
and Y4 have the same meanings as stated above) . 

The formula — is a single bond or a double bond, 
depending on the nature of the Z, Ri, R2t R3 and X, which 
relate to the formulae. 
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What follows Is the explanation about the compounds of 
the general formula (I) of the present invention. 
Formula (I) 

Y-^ J\ H 




^4 Rg 



[wherein: Ar, X, Y, Z, Ri, R2, R3, R4, R5 and the formula 
— have the same meanings as stated above.] 

Compounds of the general formula (I) have a good Cdk4 
and/or Cdk6 inhibitory activity, and among them, compounds 
of the general formula (I-a) 

A\ o 

[wherein: Ara. Xa, Ya, Za, Ria/ R2a* Raa. R4a* Rsa and the 
formula — have the same meanings as stated above.] 
are more preferable, and especially the compounds of the 
general formula (I-b) 



v/^ =' .... H 




/A 0 

R4b Rgb 



[wherein: Art, Xb, Yb, Zb, Rib, R2b/ Rab* R4b/ Rsb and the 
formula — have the same meanings as stated above.] 
are especially preferable. 

Furthermore, the compounds represented by the general 
formula (I-p) 
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[wherein: Arp is a nitrogen-containing heteroaromatic ring 
group which may be substituted; Xp is a carbon atom (CH) or 
a nitrogen atom; Rip is a hydrogen or a lower alkyl group 
which may be substituted; R2p is a hydrogen atom or an oxo 
group (forms a carbonyl group together with the carbon atom 
to which it binds ) , or forms , together with the carbon atom 
to which it binds. Rip and Xp, a saturated or an unsaturated 
five- or six-membered cyclic group which may contain one or 
more kinds of hetero atom(s) selected from a group of a 
nitrogen atom and a sulfur atom, which may be substituted; 
R4p and Rsp are each, the same or different, a hydrogen atom, 
halogen atoms, a hydroxy group, an amino group and a lower 
alkyl group, an aryl group, or an aralkyl group which may 
be substituted] 

are included in the compounds of general formula (I) and 
show a good Cdk4 and/or Cdk6 inhibitory activity, 

A further explanation about the compounds of the 
general formula (I-p) is as follows. Arp is, for example, a 
nitrogen-containing heteroaromatic ring group selected from 
a set of groups of a pyridyl group, a pyrimidinyl group, a 
pyradinyl group, a pyridazinyl group, a thiazolyl group, an 
isothiazolyl group, an oxazolyl group, an isoxazolyl group, 
a pyrazolyl group, a pyrrolyl group, an imidazolyl group, 
an indolyl group, an isoindolyl group, a quinolyl group, an 
isoquinolyl group, a benzothiazolyl group and a 
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benzoxazolyl group, and, among them, for example, a 
nitrogen-containing heteroaromatic ring group selected from 
a set of groups of a pyridyl group, a pyrimidinyl group, 
pyrazinyl group, a pyridazinyl group, a thiazolyl group, a 
pyrazolyl group and an imidazolyl group is more preferable, 
and a nitrogen-containing heteroaromatic ring group 
selected from a set of groups of, for example, a pyridyl 
group and a pyrazolyl group is especially preferable. 

As specific examples of the saturated or unsaturated 
five- or six-membered cyclic groups which R2b forms, 
together with the carbon atom to which it bind. Rib and Xp, 
there may be mentioned those in (a) or in (b), and so on. 




or 



Among the compounds of the general formula (I-p), 
preferable compounds are, for example, those which are 
optionally substituted on Arp or on the saturated or 
unsaturated five- or six-membered cyclic groups which forms 
together with the carbon atom binding to R2p, Rip and Xp, 
with one to three substituent(s) selected from either a set 
of groups consisting of a lower alkyl group, a hydroxyl 




77 



group, a cyano group, halogen atoms, a nitro group, a 
carboxyl group, a carbamoyl group, a formyl group, a lower 
alkanoyl group, a hydroxy lower alkyl group, a cyano lower 
alkyl group, a halo lower alkyl group, a carboxy lower 
5 alkyl group, a carbamoyl lower alkyl group, lower alkoxy 
group, a lower alkoxycarbonyl group, a lower alkylcarbcimoyl 
group, a di- lower alkylcarbamoyl group, a carbamoyloxy 
group, a lower alkylcarbamoyloxy group, di- lower 
£3 alkylcarbamoyloxy group, an amino group, a lower alkylamino 

1=1. 10 group, a di- lower alkylamino group, a tri- lower 
alkylammonio group, an amino lower alkyl group, a lower 
alkylamino lower alkyl group, a di- lower alkylamino lower 

s 

alkyl group, a trx-lower alkylammonio lower alkyl group, a 
D lower alkanoylamino group, an aroyleunino group, a lower 

m 

□ 15 alkanoylamidino lower alkyl group, a lower 

fjj 

alkylsulfonylamino group, a hydroxyimino group and a lower 
alkoxyimino group, or those represented by a formula Yip-W- 
Y2p-Rpp [wherein: Rpp is a hydrogen atom or a lower alkyl 
group, a cyclo lower alkyl group, a lower alkenyl group, a 
20 lower alkynyl group, an aryl group, a heteroaromatic ring 
group or an aliphatic heterocyclic group, each of which may 
be substituted; W is a single bond, an oxygen atom, a 
sulfur atom, a sulfinyl group, a sulfonyl group, NRqp, 

SOzNRqp , N ( Rqp ) SOzNRrp , N ( Rqp ) SO2 , CH ( ORqp ) , CONRqp , N ( Rqp ) CO , 
25 N(Rqp)CONRrp, N(Rqp)COO, N(Rqp)CSO, N(Rqp)COS, C(Rqp)=CRrp, C=- 
C, CO, CS, 0C(0), OC(0)NRqp, OC{S)NRqp, SC(0) , SC(0)NRqp or 
C(0)0 (wherein: Rqp and Rrp are each a hydrogen, a lower 
alkyl group , an aryl group or . an aralkyl group which may be 
substituted); Yip and Y2p are each, the same or different, a 
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single bond or a straight -chain or branched lower alkylene 
group] . 

Furthermore, In the compounds of the general formula 

(I): 

Yv. J\ ^ H 




A\ O 
R4 R5 



[wherein: Ar, X, Y, Z, Ri, R2, Rsr R4# Rs and the formula 
— have the same meanings as stated above.] 
substitution with R4, R5 and -HNCONH-Ar may occur at any 
positions of the benzene ring. Therefore, the compounds of 
10 the general formula (I) are composite of the compounds of 
the general formula (I-l), 



V 1 H H 

yVy"^*' (1-1) 



"4 R5 

[wherein: Ar, X, Y, Z, Ri, R2, R3# Rs and the formula 

have the same meanings as stated above.] 
15 and the compounds of the general formula (1-2) 




1 ^'"^^ 

R4 Rg Y ^ 
0 

[wherein: Ar, X, Y, Z, Ri, R2, R3, R4, R5 and the formula^^ 

have the same meanings as stated above . ] 

and the compounds of the general formula (1-3), 
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(1-3) 



[wherein: Ar, X, Y, Z, Ri, R2, R3/ R4, R5 and the formula — 

have the same meanings as stated above.] 

and the compounds of the general formula (1-4). 



[wherein: Ar, X, Y, Z, Ri, R2, Ra, R5 and the formula — 

have the same meanings as stated above.]. 

Among these compounds, the compounds of the general formula 
(I-l) are the most preferable. 

As the pharmaceutically acceptable salts of the 
compounds of the general formula { I ) , there may be 
mentioned those ordinally ones usually acceptable as 
medicines, namely, salts of the carboxyl group which may 
exist as the ring-substituent , and those of the basic or 
acidic residue{s) in the side chain(s). 

As the basic additive salt of said carboxyl group or 
other acidic residue, there may be mentioned, for example, 
in addition to the allcali metal salts such as, for example. 




(1-4) 



0 
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a sodium salt or potassium salt; the alkaline earth metal 
salts, such as calcium salt and magnesium salt, the 
ammonium salts, such as trimethylamine salt, triethylamine 
salt; aliphatic eunine salts, such as dicyclohexylamine salt, 
ethanolamine salt , diethanolamine salt , triethanolamine 
salt, procaine salt, and so on; aralkylamine salts, such as 
dibenzylethylenediamine salt, and so on; herero aromatic 
amine salt, such as pyridine sale, picoline salt, quinoline 
salt, isoguinoline salt, and so on; the quaternary ammonium 
salts, such as tetramethylammonium salt, tetraethylammonium 
salt , benzyltrimethylammonium salt, benzyltrlethylammonium 
salt, benzyltributylammonium salts , methyltrioctylammonium 
salt, tetrabutylammonium salt, and so on; the basic 
aminoacid salts, such as arginine salt and lysine salt, and 
so on. 

As acid additive salt of the basic group(s) on the 
side chain(s), there may be mentioned, for example, the 
inorganic salts, such as hydrochloride, sulfate, nitrate, 
phosphate, carbonate, bicarbonate, perchlorate, and so on; 
the organic salts, such as acetate, propionate, lactate, 
maleate, fumarate, tartrate, malate, citrate, ascorbate, 
and so on; the sulfonic acid salts, such as 
methanesulf onate , isethionic acid salt, benzenesulf onate, 
toluenesulf onate , and so on; the acidic aminoacid salts, 
such as aspartate, glutamate, and so on. 

As pharmaceutically acceptable nontoxic esters of the 
compounds of the general formula ( I ) , there may be 
mentioned ordlnally esters of said carboxyl group. 

What follows are the examples of the most preferable 
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compounds among the compounds of the general formula (I) of 
the present invention. Those are, in addition to the 
compounds in the Examples described below, N'- 
( pyrrolidine [ 2 , 1 -b ] isoindolin- 4 -on-8-yl)-N-(5-(2- 
5 octylaminomethyl)pyrazol-3-yl)urea (compound 563), N'- 
( pyrrolidine [ 2 , 1 -b ] isoindolin- 4 - on- 8 -yl ) -N- ( 5 - ( 2 -methyl- 
4 , 4 -dimethylpentylaminomethyl ) pyrazol- 3 -yl ) urea ( compound 
564 ) , N' - (pyrrolidine [ 2 , 1-b] isoindolin-4-on-8-yl) -N- ( 5- ( 2- 
methoxyindan- 2 -ylaminomethyl ) pyrazol - 3 -yl ) urea ( compound 
10 581), 

N ' - ( pyrrolidine [ 2 , 1 - b ] isoindolin - 4 - on - 8 -yl ) -N- ( 5 - ( 2 - 
methylindan- 2 -ylaminomethyl ) pyrazol - 3 -yl ) urea ( compound 

589 ) , N ' - ( pyrrolidine [ 2 , 1 -b ] isoindolin- 4 -on- 8 -yl ) -N- ( 5 - ( 5 - 
chloroindan- 2 -ylaminomethyl ) pyrazol - 3 -yl ) urea ( compound 

15 595), N ' - ( pyrrolidine [ 2 , 1 -b ] isoindolin - 4 -on- 8 -yl ) -N- ( 5 - ( 6 - 
methylpyridin- 2 -yl) pyrazol- 3 -yl) urea (compound 605) , N'- 
( pyrrolidine [ 2 , 1 -b ] isoindolin- 4 - en- 8 -yl ) -N- ( 5 - ( pyrrelidin- 
2 -yl ) pyrazol - 3 -yl ) urea ( compound 611), N ' - ( pyrrolidine [2,1- 
b ] isoindolin- 4 -on- 8 -yl ) -N- ( 5 - ( t -butylaminomethyl ) pyrazol - 3 - 

20 yl)urea (compound 662), N '- (pyrrolidino[ 2 , 1-b] isoindolin- 4 - 
en-8-yl)-N-(5-( pyrazolo [ 5 , 4 -b ] pyridin- 3 -yl ) urea ( compound 
613) , N' - (pyrrolidine [ 2 , 1-b] isoindolin- 4 -on-8-yl) -N- ( 5- ( 1- 
hydrexymethylcyclopentylaminomethyl ) pyrazol- 3 -yl ) urea 
(compound 572) , N' - (pyrrolidine [2, 1-b] -4-exeiseindolin-8- 

25 yl) -N- (5- (N-t-butyl-N-methyl-aminomethyl)pyrazol-3-yl)urea 
(compound 596) , N' - ( pyrrolidine [ 2 , l-b]isoindelin-4-on-8- 
yl) -N- (4- (N-benzyl-1 , 2 , 5 , 6- tetrahydrepyridin-4-yl) pyridin - 
2-yl)urea (compound 254), N'-(pyrrelidine[2,l-b]iseindelin- 
4-en-8-yl)-N-(4-(N-benzyl-4- piper idyl ) pyridin - 2 - y 1 ) urea 
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(compound 255) , N' - (pyrrolidino[2 , l-b]isoindolin-4-on-8- 
yl ) -N- ( 4 - ( N-benzyl -1,2,5,6 - tetrahydropyridin- 3 -yl ) pyridin- 

2- yl)urea (compound 256), N' -(pyrrolidino[2, l-b]isoindolin- 
4-on-8-yl) -N- ( 4- (N-benzyl-3-piperidyl)pyridin-2-yl)urea 

5 (compound 257) , N' -(pyrrolidino[2, 1-b] -4-oxoisolndolin-8- 
yl)-N-(4-(l,2,5,6- tetrahydropyridin- 3 -yl ) pyridin - 2 -yl ) urea , 
N' - (pyrrolidine [ 2, l-b]isoindolin-4-on-8-yl) -N- (4- (N-acetyl- 

3 - piperidyl) pyridin- 2 -yl) urea, N' - (pyrrolidino[2 , 1- 

Q 

O b ] isoindolin- 4 -on-8-yl)-N-( piperidino [ 3 , 4 - c ] pyridin- 5 - 

yj 

Uh 10 yl)urea (compound 317), N' -(pyrrolidine [2,1 -b] isoindolin- 4- 

's\ 

q% on- 8 -yl ) -N- ( pyrrolidine [ 3 , 4 -c ] pyridin- 5 -yl ) urea , N ' - 



Ul 



( pyrrolidine [ 2 , 1 -b ] isoindolin- 4 -on- 8 -yl ) -N- ( 4 - 



(cyclohexylaminoethyl) pyridin- 2 -yl) urea, N' - 

□ ( pyrrolidine [ 2 , 1-b] isoindolin- 4 -on- 8 -yl) -N- ( 4- (N- 

m 

Q 15 cyclehexylpyrrolidin-3-yl)pyridin-2-yl)urea (compound 180), 



N' -(pyrrolidine [2, l-blisoindolin-4-en-8-yl)-N-( 4- (N- 
benzylpyrrolidin - 3 -yl) pyridin- 2 -yl) urea (compound 165), N'- 
( N- cyclopentyl - 3 -methyliseindolin- l-on-4-yl)-N-( pyridin- 2 - 
yl)urea (compound 428) , N' - (3-t-butylisoindolino[3,2- 

20 b]oxazolidin-4-on-8-yl) -N- (4- (N-benzylpyrrolidin-3- 

yl ) pyridin- 2 -yl) urea (compound 526), N'-(2- 

methyliseindelino[3, 2-b]perhydre-l, 3-exazin-5-en-9-yl) -N- 
( 4 - ( N-benzylpyrrolidin- 3 -yl ) pyridin- 2 -yl ) urea ( compound 

541) , and N' -(iseindoline[2,3-b]perhydre-l,4-methano-6,lla- 

25 benzoxazin-ll-on-7-yl) -N- (pyridin-2-yl)urea (compound 476), 
and so en. 

Among them, these compounds which follow, for example, are 
especially preferable. 

N ' - ( pyrrolidine [ 2 , 1 -b ] isoindolin- 4 -on- 8 -yl ) -N- ( 5 - ( 2 - 
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octylaminomethyl ) pyrazol - 3 -yl ) urea , N ' - ( pyrrolidino [2,1- 
b ] isoindolin -4-on-8-yl)-N-(5-(2 -methyl -4,4- 
dimethylpentylaminomethyl) pyrazol- 3 -yl) urea, N' - 

{ pyrrolidino [ 2 , 1 -b ] isoindolin- 4 -on- 8 -yl)-N-(5-(2- 
5 methoxyindan - 2 -ylaminome thyl ) pyrazol - 3 -yl ) urea , 

N ' - ( pyrrolidino [ 2 , 1 -b ] isoindolin- 4 - on- 8 -yl ) -N- ( 5 - ( 2 - 

me thy lindan - 2 -ylaminome thy 1 ) pyrazol - 3 - y 1 ) urea , N ' - 

( pyrrolidino [ 2 , 1 -b ] isoindolin -4-on-8-yl)-N-(5-(5- 

□ 

O chloroindan-2-ylaminomethyl)pyrazol-3-yl)urea, N' - 

yj 

10 ( pyrrolidino [ 2 , 1 -b ] isoindolin- 4 - on- 8 -yl ) -N- ( 4 - ( N-benzyl- 

s.\ 

1,2,5,6- tetrahydropyridin- 4 -yl ) pyridin- 2 -yl ) urea , N ' - 



{ pyrrolidino [ 2 , 1 -b ] isoindolin- 4 -on- 8 -yl ) -N- ( 4 - ( N-benzyl- 4 ■ 



O piperidyl ) pyridin - 2 -yl ) urea , N ' - ( pyrrolidino [2,1- 

P b ] isoindolin- 4 - on- 8 -yl ) -N- ( 4 - ( N-benzyl -N ' - ( pyrrolidino [2,1- 

f] 15 b ] isoindolin- 4 -on- 8 -yl ) -N- ( piperidino[ 3,4 -c] pyridin- 5- 



yl ) urea , N ' - ( pyrrolidino [ 2 , 1 -b ] isoindolin- 4 - on- 8 -yl ) -N- { 4 ■ 
(N-cyclohexylpyrrolidin-3 -yl ) pyridin- 2 -yl) urea, N' • 
( pyrrolidino [ 2 , 1 -b ] isoindolin- 4 -on- 8 -yl)-N-(4-{N- 
benzylpyrrolidin - 3 -yl) pyridin- 2 -yl) urea, N' - (3-t- 

20 butylisoindolino [ 3 , 2 -b ] oxazolidin- 4 - on- 8 -yl ) -N- ( 4 - { N- 

benzylpyrrolidih - 3 -yl ) pyridin - 2 -yl ) urea , N ' - ( 2 • 

methylisoindolino [ 3 , 2 -b ] perhydro -1,3- oxazin- 5 - on - 9 -yl ) -N- 
(4- (N-benzylpyrrolidin-3-yl)pyridin-2-yl)urea, and N' ■ 
( isoindolino [ 2 , 3 -b ] perhydro -1,4 -methano- 6 , 1 la-benzoxazin- 

25 ll-on-7-yl) -N- (pyridin-2-yl)urea, and so on. 



Preparation methods of the compound of formula (I) 

Next, the preparation methods of the compound of formula 
(I) of the present invention are illustrated. 
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The compound of the general formula (I) can be prepared 
by the following preparation method A, B and C, 
respectively . 

5 Preparation method A 

The compound of formula (I) can be prepared by reacting 
the compound of formula (III) 



[in the formula, X and Z independently represent carbon 
10 atom or nitrogen atom, or, if appropriate, form CH or 
nitrogen, together with Rio or R20 and/or R30 to which they 
bind, Y is CO, SO or SO2, Rio is 

(1) hydrogen or 

(2) a substituent represented by Y30-W20-Y40-RSO 

15 (wherein, Rgo is hydrogen or lower alkyl group, lower 
alkenyl group, lower alkynyl group, cyclo- lower alkyl group, 
aryl group, heteroaromatic ring group selected form the 
group consisting of imidazolyl group, isoxazolyl group, 
isoquinolyl group, isoindolyl group, indanzolyl group, 

20 indolyl group, indolizinyl group, isothiazolyl group, 
ethylenedioxophenyl group, oxazolyl group, pyridyl group, 
pyrazinyl group, pyrimidinyl group, pyridazinyl group, 
pyrazolyl group, quinoxalinyl group, quinolyl group, 
dihydroisoindolyl group, dihydroindolyl group, thionaphthyl 

25 group, naphthidinyl group, phenazinyl group, 

benzoimidazolyl group , benzoxazolyl group , benzothiazolyl 
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group, benzotriazolyl group, benzofuranyl group, thiazolyl 
group, thiadiazolyl group, thienyl group, pyrrolinyl group, 
furyl group, furazanyl group, triazolyl group, 
benzodloxanyl group and methylenedioxyphenyl group, 
5 or aliphatic heterocyclic group selected form the group 
consisting of isoxazolyl group, isoxazolidinyl group, 
tetrahydropyridyl group, imidazoldinyl group, 

tetrahydrofuryl group, piperazinyl group, piperidinyl 
group, pyrrolidinyl group, pyrrolinyl group, morpholino 
10 group, tetrahydroquinolyl group and tetrahydroisoquinolyl 
group , 

each of which may have 1 to 3 substituents , 
W20 is a single bond, oxygen, sulfur, 

SO, SO2, NRto, SOzNRto, N( Rto ) SOzNRuo , N(Rto)S02, CH(ORto) , 
15 CONRto, N(Rto)CO, N ( Rto ) CONRuo , N(Rto)COO, N(Rto)CSO, N(Rto)COS, 
C{Rvo)=CRro, C=C, CO, CS, 0C(0) , OC(0)NRto, OC{S)NRto. SC(0) , 
SC(0)NRto or C(0)0(wherein,Rto and Ruo are 

(i) hydrogen or 

(ii) a substituent selected from the group consisting of 
20 lower alkyl group, optionally protected hydroxyl group, 

cyano, halogen atom, nitro group, carboxyl group which may 
be protected, carbamoyl group, formyl group, lower alkynoyl 
group, lower alkynoyloxy group, optionally protected 
hydroxyl lower alkyl group, cyano lower alkyl group, 
25 halogenated lower alkyl group, optionally protected 

carboxyl lower alkyl group, carbamoyl lower alkyl group, 
lower alkoxy group, lower alkoxycarbonyl group, lower 
alkoxycarbonylamino group, lower alkoxycarbonylamino- lower 
alkyl group, lower alkylcarbamoyl group, di- lower 
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alkylcarbamoyl group, carbamoyloxy group, lower 
alkylcarbamoyloxy group , 

di-lower alkylcarbamoyloxy group, optionally protected 
amino group, lower alkylamino group, di-lower alkylamino 
5 group, tri-lower alkylammonio, optionally protected amino 
lower alkyl group, lower alkyl amino -lower alkyl group, di- 
lower alkyl amino -lower alkyl group, tri-lower alkyl amino - 
lower alkyl group, lower alkanoylamino group, aroylamino 
group, lower alknoylammonio- lower alkyl group, lower 
10 alkylsulfinyl group, lower alkylsulf onyl group, lower 
alkylsulfonylamino group, optionally protected hydroxyimino 
and lower alkoxyimino group or 

(iii) lower alkyl group, aryl group or aralkyl group, each 
of which may have 1 to 3 substituents defined above in 
15 (ii)), 

Y30 and Y40 are independently single bond or straight -chain 
or branched lower alkylene ) , 

(3) lower alkyl group, which may have independently 1 to 
3 substituents selected from the group (A) consisting of 

20 lower alkyl group, optionally protected hydroxyl group 
group, cyano group, halogen atom, nitro group, carboxyl 
group which may be protected, carbamoyl group, formyl group, 
lower alkynoyl group, lower alkynoyloxy group, optionally 
protected hydroxyl lower alkyl group, cyano lower alkyl 

25 group, halogenated lower alkyl group, optionally protected 
carboxyl lower alkyl group, carbamoyl lower alkyl group, 
lower alkoxy group, lower alkoxycarbonyl group, lower 
alkoxycarbonylamino group , lower alkoxycarbonylamino- lower 
alkyl , lower alkylcarbamoyl , di - lower alkylcarbamoyl , 
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carbamoyloxy group, lower alkylcarbamoyloxy group, di- lower 
alkylcarbamoyloxy group, optionally protected amino group, 
lower alkyl amino group, di-lower alkyl amino group, tri- 
lower alkylammonlo group, eimino lower alkyl group, lower 
5 alkyl amino -lower alkyl group, dl- lower alkyl amino -lower 
alkyl group, tri- lower alkyl amino-lower alkyl group, lower 
alknoylamino group, aroylamino group, lower alknoylammonio- 
□ lower alkyl group, lower alkylsulf inyl group, lower 

yj alkylsulf onyl group, lower alkylsulf onylamino group, 

^. 10 optionally protected hydroxyimino and lower alkoxyimino 



ui 



group , 

and the group (B) represented by the formula of Y30-W20-Y40- 
^: Rso (wherein, Rso. W20/ Y30 and Y40 have the same meanings as 

f|l described above), or Rio is taken together with X to form 



V 



^ 15 nitrogen atom. 



R20 and R30 are, the same or different, independently 
hydrogen or optionally protected hydroxyl group, lower 
alkyl group, lower alkoxy or the substituent represented by 
the formula of Y30-W20-Y40-RSO (wherein, Rgo, W20. Y30 and Y40 
20 have the same meanings as described above), 

either R20 or R30 is taken together with Rio and X to form 
saturated five to eight -membered rings selected from the 
group consisting of 

(a) 



0.0.0, 

o o O O 

N-^ ' S-^ ' N-^ and N-^ 



and 

25 and 
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(b) 




and the other may form the five- to seven- member ed rings by 
binding to the carbon atom or nitrogen atom of the ring, 
the carbon atom, oxygen atom and/ or nitrogen atom in the 
substituent of the ring, 

or R20 and R30 aire taken together to form spirocyclic lower 
alkyl, 0x0 group together with Z to which they bind, or R20 
and R30 form together Z, Ri, X, to which they bind or 
saturated or unsaturated five- to eight -membered rings 
selected from sets of the groups of (a) and (b): 



, which may contain one or more kinds of hetero atom(s) 
selected from a group of a nitrogen atom, an oxygen atom 
and a sulfur atom, and which may be fused with the group 
selected from 

(i) cycle -lower alkyl group, 

(ii) aryl group, 

(iii) heteroaromatic ring group selected from the group 



(a) 





and 
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consisting of imidazolyl group, isoxazolyl group, 
isoquinolyl group, isoindolyl group, indanzolyl group, 
indolyl group, indolizinyl group, isothiazolyl group, 
ethylenedioxophenyl group, oxazolyl group, pyridyl group, 
5 pyrazinyl group, pyrimidinyl group, pyridazinyl group, 
pyrazolyl group, quinoxalinyl group, quinolyl group, 
dihydroisoindolyl group, dihydroindolyl group, thionaphthyl 
group, naphthidinyl group, phenazinyl group, 

benzoimidazolyl group, benzoxazolyl group, benzothiazolyl 

10 group, benzotriazolyl group, benzofuranyl group, thiazolyl 
group, thiadiazolyl group, thienyl group, pyrrolinyl group, 
furyl group, furazanyl group, triazolyl group, 
benzodioxanyl group and methylenedioxyphenyl group, or 
(iv) aliphatic heterocyclic group selected from the group 

15 consisting of isoxazolyl group, isoxazolidinyl group, 
tetrahydropyridyl group, imidazoldinyl group, 

tetrahydrofuryl group, piperazinyl group, piperidinyl group, 
pyrrolidinyl group, pyrrolinyl group, morpholino group, 
tetrahydroquinolyl group and tetrahydroisoquinolyl group, 

20 which may have the same or diffent 1 to 3 substituent{s) 
selected from 

(l)a substituent selected from the group consisting of 
lower alkyl, optionally substituted spirocyclic lower alkyl, 
optionally protected hydroxyl group, cyano, halogen atom, 
25 nitro, carboxyl group which may be protected, carbamoyl 
group, formyl group, lower alkynoyl group, lower 
alkynoyloxy group, optionally protected hydroxyl lower 
alkyi group, cyano lower alkyl group, halogenated lower 
alkyl group, optionally protected carboxyl lower alkyl 
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group, carbamoyl lower alkyl group, lower alkoxy group, 
lower alkoxycarbonyl group, lower alkoxycarbonylamino group, 
lower alkoxycarbonylamino -lower alkyl group, lower 
alky Icarbamoy 1 group , di - lower alkylcarbamoyl group , 
carbamoyloxy group, lower alky Icarbamoy loxy group, di- lower 
alkylcarbamoyloxy group, optionally protected amino group, 
lower alkyl amino group, di- lower alkylamino group, tri- 
lower alkylammonio group, optionally protected amino lower 
alkyl group, lower alkylamino -lower alkyl group, di- lower 
alkylamino -lower alkyl group, tri-lower alkylamino -lower 
alkyl group, lower alknoylamino group, aroylamino group, 
lower alknoylammonio - lower alkyl group, lower alkylsulf inyl 
group, lower alkylsulf onyl group, lower alkylsulf onylamino 
group, optionally protected hydroxyimino group and lower 
alkoxyimino group, 

and (2) the group represented by formula of Yio-Wio-Y2o-Rpo 
(wherein, Rpo is hydrogen atom or lower alkyl, lower alkenyl, 
or lower alkynyl, each of which may have 1 to 3 of said 
substituents, or 

(i) cyclo- lower alkyl group, 

(ii) aryl group, 

(iii) heteroaromatic ring group selected form the group 
consisting of imidazolyl group, isoxazolyl group, 
isoquinolyl group, isoindolyl group, indanzolyl group, 
indolyl group, indolizinyl group, isothiazolyl group, 
ethylenedioxophenyl group, oxazolyl group, pyridyl group, 
pyrazinyl group, pyrimidinyl group, pyridazinyl group, 
pyrazolyl group, quinoxalinyl group, quinolyl group, 
dihydroisoindolyl group, dihydroindolyl group, thionaphthyl 
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group , 



naphthidinyl 



group , 



phenazinyl 



group , 



benzoimidazolyl group, benzoxazolyl group, benzothiazolyl 
group, benzotriazolyl group, benzofuranyl group, thiazolyl 
group, thiadiazolyl group, thienyl group, pyrrolinyl group, 
furyl group, furazanyl group, triazolyl group, 
benzodloxanyl group and methylenedioxyphenyl group, or 
(iv) aliphatic heterocyclic group selected form the group 
consisting of isoxazolyl group, isoxazolidinyl group, 
tetrahydropyridyl group , imidazolidinyl group, 
tetrahydrofuryl group, piperazinyl group, piperidinyl group, 
pyrrolidinyl group, pyrrolinyl group, morpholino group, 
tetrahydroquinolyl group and tetrahydroisoquinolyl group, 
each of which in (i) to (iv) may have bicyclic or tricyclic 
fused rings containing the partial structure selected from 



Wio is single bond, oxygen, and sulfur, 

SO, SO2, NRqo, SOzNRqO, N(Rqo)S02NRrO, N(Rqo)S02, CH(ORqo), CONRqo, 
N(Rqo)CO, N(Rgo)CONRro, N(Rqo)COO, N(Rqo)CSO, N(Rqo)COS, 
C(Rqo)=CRro, C=C, CO, CS, 0C(0), OC(0)NRqo, OC(S)NRqo, SC{0) , 
SC(0)NRqo or C(0)0 
(wherein, Rqo and Rro are 

(i) hydrogen or 

(ii) a substituent selected from the group consisting of 
lower alkyl group, cyclo- lower alkyl group, optionally 
protected hydroxyl group, cyano group, halogen atom, nitro, 
carboxyl group which may be protected, carbcimoyl group, 
formyl group, lower alkynoyl group, lower alkynoyloxy group, 
optionally protected hydroxyl lower alkyl group, cyano 




and 
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lower alkyl group, halogenated lower alkyl group, 
optionally protected carboxyl lower alkyl group, carbamoyl 
lower alkyl group, lower alkoxy group, lower alkoxycarbonyl 



5 alkoxycarbonylamino- lower alkyl group, lower alkylcarbamoyl 
group, di- lower alkylcarbamoyl group, carbamoyloxy group, 
lower alkylcarbamoyloxy group, 

di- lower alkylcarbamoyloxy group, optionally protected 
amino group, lower alkylamino group, di- lower alkylamino 

10 group, tri-lower alkylammonio , optionally protected amino 
lower alkyl group, lower alkylamino -lower alkyl group, di- 
lower alkylamino -lower alkyl group, tri-lower alkylammonio- 
lower alkyl group, lower alknoylamino group, aroyleimino 
group, lower alknoylammonio- lower alkyl group, lower 

15 alkylsulf inyl group, lower alkylsulfonyl group, lower 
alkylsulfonylamino group, optionally protected hydroxyimino 
and lower alkoxyimino group, or (iii) lower alkyl group, 
aryl or aralkyl group, each of which may have 1 to 3 
substituent described above in (ii)) Yio and Y20 

20 independently represent single bond or straight -chain or 
branched lower alkyl group, each of which may have one of 
said bicyclic ring or tricyclic ring), and moreover, a 
saturated or unsaturated five- to eight -membered rings 
selected from the following group; 



group , 



lower 



alkoxycarbonylamino 



group , 



lower 



(a) 




25 




and 




.which may be fused with the ring selected from the groups 
consisting of 
5 (l)cyclo- lower alkyl group, 
(il)aryl group, or 

( iii)heteroaromatic ring group selected form the group 
consisting of Imldazolyl group, Isoxazolyl group, 
Isoqulnolyl group, Isolndolyl group, Indanzolyl group, 

10 Indolyl group, Indollzlnyl group, Isothlazolyl group, 
ethylenedloxophenyl group, oxazolyl group, pyrldyl group, 
pyrazlnyl group, pyrlmldlnyl group, pyrldazlnyl group, 
pyrazolyl group, qulnoxallnyl group, qulnolyl group, 
dlhydrolsolndolyl group, dlhydrolndolyl group, thlonaphthyl 

15 group, naphthldlnyl group, phenazlnyl group, 
benzolmldazolyl group, benzoxazolyl group, benzothlazolyl 
group, benzotrlazolyl group, benzofuranyl group, thlazolyl 
group, thladlazolyl group, thlenyl group, pyrrollnyl group, 
furyl group, furazanyl group, trlazolyl group, 

20 benzodloxanyl group and methylenedloxyphenyl group, or 

(Iv) aliphatic heterocyclic group selected form the group 
consisting of Isoxazolyl group, Isoxazolldlnyl group, 
tetrahydropyrldyl group , Imldazolldlnyl group, 
tetrahydrofuryl group, plperazlnyl group, piperldlnyl group, 

25 pyrrolldlnyl group, pyrrollnyl group, morphollno group, 
tetrahydroqulnolyl group and tetrahydrolsoqulnolyl group, 
R40 and R50 are Independently hydrogen, halogen atom, 
optionally protected hydroxyl group, optionally protected 
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amino or the substituent represented by the formula of 
Y30-W20-Y40-RSO (wherein, Rso. Y30 and Y40 have the same 

meanings as described above), or 

lower alkyl group, aryl group, or aralkyl group, each of 
which may have the same or diffent 1 to 3 substituent (s) 
selected from the substituent group consisting of 
lower alkyl group, cyano group, nitro group, carboxyl group 
which may be protected, carbamoyl group, formyl group, 
lower alkynoyl group, lower alkynoyloxy group, optionally 
protected hydroxyl lower alkyl group, cyano lower alkyl 
group, halogenated lower alkyl group, optionally protected 
carboxyl lower alkyl group, carbamoyl lower alkyl group, 
lower alkoxy group, lower alkoxycarbonyl group, lower 
alkoxycarbonylamino group , lower alkoxycarbonylamino- lower 
alkyl group, lower alkylcarbamoyl group, di- lower 
alkylcarbamoyl group, carbamoyloxy group, lower 
alky Icarbamoyloxy group , di - lower alky Icarbamoyloxy group , 
optionally protected amino group, lower alkylamino group, 
di- lower alkylamino group, tri- lower alkylammonio group, 
optionally protected amino lower alkyl group, lower 
alkylamino - lower alkyl group , di - lower alkylamino - lower 
alkyl group, tri -lower alkylammonio -lower alkyl group, 
lower alknoylamino , aroylamino group, lower alknoylammonio- 
lower alkyl group, lower alkylsulf inyl group, lower 
alkylsulf onyl group, lower alkylsulf onylamino group, 
optionally protected hydroxyimino and lower alkoxyimino 
group, and the substituent group represented by the formula 
of Y30-W20-Y40-RSO (wherein, Rso, Waor Y30 and Y40 have the 
same meanings as described above), the formula — 
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represents a single bond or double bond] with the compound 
of formula (IV) 

A CV) 

Na^Aro 

[in the formula, Aro is nitrogen containing heteroaromatic 
5 ring group selected from the group consisting of pyridyl 
group, pyrimidinyl group, pyrazinyl group, pyridazinyl 
Li group, thiazolyl group, isothiazolyl group, oxazolyl group, 

isoxazolyl group, pyrazolyl group, pyrrolinyl group. 



imidazolyl group, indolyl group, isoindolyl group, quinolyl 

10 group, isoquinolyl group, benzothiazolyl group and 

41 

Ul benzoxazolyl group: (1) heteroaromatic ring group, which may 

5 

p. have the same or diffent 1 to 3 substituent (s) selected 

p from the substituents consisting of lower alkyl group, 

PJ 

15 atom, nitro group, carboxyl group which may be protected. 



optionally protected hydroxyl group, cyano group, halogen 



carbamoyl group, formyl group, lower alkynoyl group, lower 
alkynoyloxy group, optionally protected hydroxyl lower 
alkyl group, cyano lower alkyl group, halogenated lower 
alkyl group, optionally protected carboxyl lower alkyl 

20 group, carbamoyl lower alkyl group, lower alkoxy group, 
lower alkoxycarbonyl group, lower alkoxycarbonylamino group, 
lower alkoxycarbonylamino -lower alkyl group, lower 
alkylcarbamoyl group, di- lower alkylcarbamoyl group, 
carbamoyloxy group, lower alkylcarbamoyloxy group, di- lower 

25 alkylcarbamoyloxy group, optionally protected amino group, 
lower alkylamino group, di-lower alkylcunino group, tri- 
lower alkylammonio group, amino lower alkyl group, lower 
alkylamino -lower alkyl group, di-lower alkylamino -lower 
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alkyl group, tri- lower alkylammonio- lower alkyl group, 
lower alknoylamino group, aroylamino group, lower 
alknoylamidino- lower alkyl group, lower alkylsulf inyl group, 
lower alkylsulf onyl group, lower alkylsulf onylamino group, 
5 optionally protected hydroxyimino and lower alkoxyimino 
group, and the substituent represented by the formula Yio- 
Wio-Y2o-Rpo (wherein, Rpo, Wio, Yio and Y20 have the same 
meanings as described above), 

(2) which heteroaromatic ring group forms optionally 
10 protected 5 to 7 membered rings selected from 



in which , the substituent (abbreviated as optionally 
protected substituent of the ring below) selected from the 
group consisting of lower alkyl group, lower alkynoyl group, 

15 lower alkynoyloxy group, optionally protected hydroxyl 
lower alkyl group, cyano lower alkyl group, halogenated 
lower alkyl group, optionally protected carboxyl lower 
alkyl group, carbamoyl lower alkyl group, lower alkoxy 
group, lower alkoxycarbonyl group, lower 

20 alkoxycarbonylamino group, lower alkoxycarbonylamino- lower 
alkyl group, lower alkylcarbamoyl group, di- lower 
alkylcarbamoyl group, carbamoyloxy group, lower 
alky Icarbamoyloxy group , di - lower alkylcarbamoy loxy group , 
lower alkylamino group, di- lower alkylamino group, tri- 

25 lower alkylammonio group, optionally protected amino lower 
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alkyl group, lower alkylamino- lower alkyl group, di- lower 
alkylamino- lower alkyl group, tri- lower alkylammonio- lower 
alkyl group, lower alknoylamino group, aroylamino group, 
lower alkylsulf inyl group, lower alkylsulfonyl group, lower 
alkylsulfonylamino group, lower alknoylamidino- lower alkyl 
group , together with carbon atom of the ring, or the 
neighouring carbon atom and carbon atom, oxygen atom and/or 
nitrogen atom in the optionally protected substituent of 
the ring, or 

(3) which form optionally protected 5 to 7 membered rings 
selected from 

Q^O.^ O.O.Cf.O 
0, 0-0 

in which, the substituent represented by formula :Yio-Wio- 
Y2o-Rpo (wherein, Yio, Wio, Y20 and Rpo have the meanings given 
above) is taken together with the carbon atom of the ring, 
and the neighouring carbon atom, carbon atom, oxygen atom 
and/or nitrogen atom in said substituent] 
to give the compound of formula (II) 
R^o ^20 
Ys^Jv^ao H 

YV^V^^a. (") 

"40 R50 

[in the formula, wherein. Aro. X, Y, Z, Rio, R20. R30. R40. 
R50 and the formula — have the same meanings as described 
above] , followed by the elimination of appropriate 
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pretective group to obtain the compound of formula (I) 



Ar is nitrogen containing heteroaromatic ring group 
selected form the group consisting of pyridyl group, 
pyrimidinyl group, pyrazinyl group, pyridazinyl group, 
thiazolyl group, isothiazolyl group, oxazolyl group, 
isoxazolyl group, pyrazolyl group, pyrrolinyl group, 
imidazolyl group, indolyl group, isoindolyl group, quinolyl 
group, isoquinolyl group, benzothiazolyl group and 
benzoxazolyl group, 

(1) heteroaromatic ring group, which may have the same or 
different 1 to 3 substituent (s) selected from 
(i) substituent consisting of lower alkyl group, hydroxyl 
group, cyano group, halogen atom, nitro group, carboxyl 
group, carbamoyl group, formyl group, lower alkynoyl group, 
lower alkynoyloxy group, optionally protected hydroxyl 
lower alkyl group, cyano lower alkyl group, halogenated 
lower alkyl group, carboxyl lower alkyl group, carbamoyl 
lower alkyl group, lower alkoxy group, lower alkoxycarbonyl 
group, lower alkoxycarbonylamino group, lower 
alkoxycarbonylamino- lower alkyl group, lower alkylcarbamoyl 
group, di- lower alkylcarbamoyl group, carbamoyloxy group, 
lower alkylcarbamoyloxy group, di- lower alkylcarbamoyloxy 
group, amino group, lower alkylamino group, di- lower 
alkylamino group, tri- lower alkylammonio group, amino lower 




(I) 



[in the formula. 
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alkyl group, lower alkylamino- lower alkyl group, di- lower 
alkylamino- lower alkyl group, tri- lower alkylammonio- lower 
alkyl group, lower alknoylamino group, aroylamino group, 
lower alknoylamidino- lower alkyl group, lower alkylsulf inyl 
group, lower alkylsulf onyl group, lower alkylsulf onylamino 
group, hydroxyimino group and lower alkoxyimino group, and 

(ii) the substituent represented by formula Yi-Wi-Y2-Rp 
(in the formula, Rp is hydrogen or lower alkyl, lower 
alkenyl, or lower alkynyl, each of which may have 1 to 3 
said substituents, or 

(a)cyclo-lower alkyl group, 
{b)aryl group, 

(iii) heteroaromatic ring group selected from the group 
consisting of imidazolyl group, isoxazolyl group, 
isoquinolyl group, isoindolyl group, indanzolyl group, 
indolyl group, indolizinyl group, isothiazolyl group, 
ethylenedioxophenyl group, oxazolyl group, pyridyl group, 
pyrazinyl group, pyrimidiyl group, pyridazinyl group, 
pyrazolyl group, quinoxalinyl group, quinolyl group, 
dihydroisoindolyl group, dihydroindolyl group, thionaphthyl 
group, naphthidihyl group, phenazinyl group, 
benzoimidazolyl group, benzoxazolyl group, benzothiazolyl 
group, benzotriazolyl group, benzofuranyl group, thiazolyl 
group, thiadiazolyl group, thienyl group, pyrrolinyl group, 
furyl group, furazanyl group, triazolyl group, 
benzodioxanyl group and methylenedioxyphenyl group, or 

(iv) aliphatic heterocyclic group selected form the group 
consisting of isoxazolinyl group, isoxazolidinyl group, 
tetrahydropyridnyl group, imidazolidinyl group. 





100 



jsli 

□ 

hi 

yi 

□ 
PJ 



tetrahydrofuryl group, tetrahydropyrayl group, piperazinyl 
group, piperidinyl group, pyrrolidinyl group, pyrrolinyl 
group, morphollno group, tetrahydroquinolyl group and 
tetrahydrolsoquinolyl group, 
5 each of which may contain bicyclic or tricyclic fused ring 
selected from the partial structure consisting of 



and which may have 1 to 3 said substituents, 
Wi is single bond, oxygen atom, sulfur atom, 

10 SO, SO2. NRq, SOzNRq, N(Rq)S02NRr, N(Rq)S02 ,CH(ORq), CONRq, 
N(Rq)CO, N(Rq)CONRr, N(Rq)COO, N(Rq)CSO, N(Rq)COS, C(Rq)=CRr, 

C = C, CO, CS, 0C(0), OC(0)NRq, OC(S)NRq, SC(0) , SC(0)NRq or 
C(0)0 

(wherein, Rq and Rr are 

15 (i)hydrogen or 

(ii)the substituent selected from the group consisting of 
lower alkyl group, cyclo- lower alkyl group, 
hydroxyl group, cyano group, halogen atom, nitro group, 
carboxyl group, carbamoyl group, formyl group, lower 

20 alkynoyl group, lower alkynoyloxy group, hydroxyl lower 
alkyl group, cyano lower alkyl group, halogenated lower 
alkyl group, carboxyl lower alkyl group, carbamoyl lower 
alkyl group, lower alkoxy group, lower alkoxycarbonyl group, 
lower alkoxycarbonylamino group, lower alkoxycarbonylamino- 

25 lower alkyl group, lower alkylcarbamoyl group, di- lower 
alkylcarbamoyl group, carbamoyloxy group, lower 
alkylcarbamoyloxy group, di- lower alkylcarbamoyloxy group, 
amino, lower alkylamino group, di- lower alkylamino group. 
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tri-lower alkylaminonio group, amino lower alkyl group, 
lower alkylamino- lower alkyl group, di- lower alkylamino- 
lower alkyl group, tri-lower alkylammonio- lower alkyl group. 



5 alknoylamidino- lower alkyl group, lower alkylsulf inyl group, 
lower alkylsulf onyl group, lower alkylsulf onylamino group, 
hydroxyimino and lower alkoxyimino group, or 
(iii) lower alkyl, aryl or aralkyl, each of which may have 1 
to 3 substituents given in (ii)), 
10 Yi and Y2 are independently single bond or straight -chain 
or branched lower alkylene, which may have one of said 
bicyclic or tricyclic condesed ring), 
(2) which heteroaromatic ring group 
form 5 to 7 membered rings selected from 



in which, the substituent (abbreviated as the substituent 
of the ring) selected from the group consisting of 
lower alkyl group, lower alkynoyl group, lower alkynoyloxy 
group, hydroxyl lower alkyl group, cyano lower alkyl group, 

20 halogenated lower alkyl group, carboxyl lower alkyl group, 
carbamoyl lower alkyl group, lower alkoxy group, lower 
alkoxycarbonyl group, lower alkoxycarbonylamino group, 
lower alkoxycarbonylamino -lower alkyl group, lower 
alkylcarbcimoyl group, di- lower alkylcarbamoyl group, 

25 carbamoyloxy group, lower alkylcarbamoyloxy group, di- lower 



lower alknoylamino group, aroylamino group, lower 




15 




and 
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alkylcarbamoyloxy group, lower alkylamino group, di- lower 
alkylaraino group, tri- lower alkylammonio group, amino lower 
alkyl group, lower alkylamino -lower alkyl group, di- lower 
alkylcunino- lower alkyl group, tri -lower alkylammonio -lower 
5 alkyl group, lower alknoylamino group, aroylamino group, 

lower alkylsulf inyl group, lower alkylsulf onyl group, lower 
alkylsulfonylamino and lower alkynoylamidino lower alkyl 
group, 

together with carbon atom of the ring, the substutent or 
10 the neighouring carbon atom and carbon atom, oxygen atom 
and/or nitrogen atom in the substituent of the ring, or 
(3) which heteroaromatic ring group 
forms 5 to 7 membered rings selected from 



15 the substituent represented by formula Yi-Wi-Y2-Rp (in the 
formula, Yi, Wi, Y2 and Rp have the same meanings given 
above) together with carbon atom of the ring, or the 
neighouring carbon atom, carbon atom, oxygen atom and/or 
nitrogen atom in said substituent, 

20 Ri is 

( 1 ) hydrogen or 

(2) the substituent represented by formula Y3-W2-Y4-RS 
(in the formula, Rs is 

{i)hydrogen or 

25 (ii) lower alkyl group, lower alkenyl group, lower alkynyl 





and 






103 



D 

a 

hi 

iii 

^ 3 

a 

P 

fij 



group, cyclo- lower alkyl group, aryl group, 

(iii) heteroaromatic ring group selected form the group 



isoquinolyl group, isoindolyl group, indanzolyl group, 
5 indolyl group, indolizinyl group, isothlazolyl group, 
ethylenedioxophenyl group, oxazolyl group, pyridyl group, 
pyrazinyl group, pyrimidinyl group, pyridazinyl group, 
pyrazolyl group, quinoxaliyl group, quinolyl group, 
dihydroisoindolyl group, dihydroindolyl group, thionaphthyl 

10 group, naphtidinyl group, phenazinyl group, benzolmidazolyl 
group, benzoxazolyl group, benzothiazolyl group, 
benzotriazolyl group, benzofuranyl group, thiazolyl group, 
thiadiazolyl group, thienyl group, pyrrolinyl group, furyl 
group, furazanyl group, triazolyl group, benzodioxanyl 

15 group and methylenedioxyphenyl group, or 

(iv) aliphatic heterocyclic group selected form the group 
consisting of isoxazolyl group, isoxazolidinyl group, 
tetrahydropyridyl group, imidazolidinyl group, 

tetrahydrofuryl group, piperazinyl group, piperidinyl group, 

20 pyrrolidinyl group, pyrrolinyl group, morpholino group, 
tetrahydroquinolyl group and tetrahydroisoxaquinolyl group, 
each of which in (ii) to (iv) may have 1 to 3 said 
substituents, 

W2 is single bond , oxygen, sulfur, SO, SO2, NRt, SOaNRt, 
25 N(Rt)S02NRu, N(Rt)S02 . CH(ORt), CONRt, N(Rt)CO, N(Rt)CONRu, 
N(Rt)COO, N(Rt)CSO, N(Rt)COS, C(Rv)=CRr, C=C, CO, CS, 0C(0) , 
OC(0)NRt, 0C(S)NRt, SC(0) , SC.(0)NRt or C(0)0 
(wherein, Rt and Ru are 
(i)hydrogen or 



consisting of 



imidazolyl group. 



isoxazolyl group. 
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(ii) the substituent selected from 

lower alkyl group, hydroxyl group, cyano group, halogen 
atom, nitro, carboxyl group, group carbamoyl group, formyl 
group, lower alkynoyl group, lower alkynoyloxy group, 
hydroxyl lower alkyl group, cyano lower alkyl group, 
halogenated lower alkyl group, carboxyl lower alkyl group, 
carbamoyl lower alkyl group, lower alkoxy group, lower 
alkoxycarbonyl group, lower alkoxycarbonylamino group, 
lower alkoxycarbonylamino -lower alkyl group, lower 
alkylcarbamoyl group, di- lower alkylcarbamoyl group, 
carbamoyloxy group, lower alkylcarbamoyloxy group, 
di- lower alkylcarbamoyloxy group, amino, lower alkylamino 
group, di-lower alkylamino group, tri-lower alkylammonio 
group, amino lower alkyl group, lower alkylamino -lower 
alkyl group, di-lower alkylamino -lower alkyl group, tri- 
lower alkylammonio- lower alkyl group, lower alknoylamino 
group, aroylamino group, lower alknoylamidino- lower alkyl 
group, lower alkylsulf inyl group, lower alkylsulfonyl group, 
lower alkylsulf onylamino group, hydroxyimino and lower 
alkoxyimino group, or 

(iii) lower alkyl group, aryl or aralkyl group, each of 
which may 

have 1 to 3 said substituents given in (ii)), 

Y3 and Y4 are independently single bond or straight -chain 

or branched lower alkylene group ) , 

(3) lower alkyl group, which may have the same or diffent 

1 to 3 substituent (s) selected from 
(i) the substituent selected from 

lower alkyl group, hydroxyl group, cyano group, halogen 
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atom, nitro group, carboxyl group, carbamoyl group, formyl 
group, lower alkynoyl group, lower alkynoyloxy group, 
hydroxyl lower alkyl group, cyano lower alkyl group, 
halogenated lower alkyl group, carboxyl lower alkyl group, 
carbamoyl lower alkyl group, lower alkoxy group, lower 
alkoxycarbonyl group , lower alkoxycarbonylamino group , 
lower alkoxycarbonylamino -lower alkyl group, lower 
alky Icarbamoyl group , di - lower alky Icarbamoyl group , 
carbamoyloxy group, lower alkylcarbamoyloxy group, 
di- lower alkylcarbamoyloxy group, amino group, lower 
alkylamino group, di- lower alkylamino group, tri- lower 
alkylammonio group, amino lower alkyl group, lower 
alkylamino -lower alkyl group, di- lower alkylamino -lower 
alkyl group, tri- lower alkylammonio -lower alkyl group, 
lower alknoylamino group, aroylamino group, lower 
alknoylamidino- lower alkyl group, lower alkylsulf inyl group, 
lower alkylsulf onyl group, lower alkylsulf onylamino group, 
hydroxyimino and lower alkoxyimino group, and 
(ii) the substituent represented by formula Y3-W2-Y4-RS 
(in the formula, Rs, W2, Y3 and Y4 have the same meanings 
given above ) , 

or form nitrogen atom together with X, 

R2 and R3 are independently hydrogen atom, hydroxyl group, 
lower alkyl group, lower alkoxy group or a substituent 
represented by the formula : Y3-W2-Y4-RS (in the formula, Rs, 
W2, Y3 and Y4 have the same meanings given above), or one of 
R2 or R3 forms, together with Rx and X, saturated 5 to 8 
membered rings selected from 
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the other of R2 or R3 forms 5 to 7 membered rings by taking 
together with the carbon atom or nitrogen atom of the ring, 
carbon atom, oxygen atom and/or nitrogen atom, each of 
which is comprised in the substituent of the ring, or R2 
and R3 are taken together with to form spiro lower alkyl, 
0x0 together with Z, or form saturated or unsaturated 5 to 
8 membered rings selected from 

« Q 00 00. 

o o 0°-O 



and 




, which may be fused together with the ring selected from 
(1) cyclo-lower alkyl group, each of which may contain 1 
or more hetero atoms selected from nitrogen atom, oxygen 
atom and sulfur atom, which is taken together with binding 
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aryl group. 



(3) 



heteroaromatic ring group selected from the group 



consisting of 



imidazolyl group , 



isoxazolyl group. 
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5 Isoquinolyl group, isoindolyl group, indanzolyl group, 
indolyl group, indolizinyl group, Isothiazolyl group, 
ethylenedioxophenyl group, oxazolyl group, pyridyl group, 
pyrazinyl group, pyrimidiyl group, pyridazinyl group, 
pyrazolyl group, quinoxalinyl group, quinolyl group, 

10 dihydroisoindolyl group, dihydroindolyl group, thionaphthyl 
group, naphtidinyl group, phenazinyl group, benzoimidazolyl 
group, benzoxazolyl group, benzothlazolyl 

group, benzotriazolyl group, benzofuranyl group, thiazolyl 
group, thiadiazolyl group, thienyl group, pyrrolinyl group, 

15 furyl group, furazanyl group, triazolyl group, 
benzodloxanyl group and methylenedioxyphenyl group, or 
(4) aliphalic heterocyclic group selected from the group 
consisting of isoxazolinyl group, isoxazolidinyl group, 
tetrahydropyridyl group, imidazolidinyl group, 

20 tetrahydrofuryl group, tetrahydropyranyl group, piperazinyl 
group, piperidinyl group, pyrrolidinyl group, pyrrolinyl 
group, morpholino group, tetrahydroquinolyl group and 
tetrahydroisoquinolyl group 

each of which may have the same or diffent 1 to 3 
25 substituent(s) selected from 

(i)a substituent selected from the group consisting of 
lower alkyl, optionally substituted spirocyclo- lower alkyl 
group, hydroxyl group, cyano group, halogen atom, nitro 
group, car boxy 1 group, carbeunoyl group, formyl group, lower 
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alkynoyl group, lower alkynoyloxy group, hydroxyl lower 
alkyl group, cyano lower alkyl group, halogenated lower 
alkyl group, carboxyl lower alkyl group, carbamoyl lower 
alkyl group, lower alkoxy group, lower alkoxycarbonyl group, 
lower alkoxycarbonylamino group, lower alkoxycarbonylamino- 
lower alkyl group, lower alkylcarbamoyl group, di- lower 
alkylcarbamoyl group, carbamoyloxy group, lower 
alkylcarbamoyloxy group , 

di- lower alkylcarbamoyloxy group, cunino, lower alkylamino 
group, di- lower alkylamino group, tri- lower alkylammonio 
group, amino lower alkyl group, lower alkylamino -lower 
alkyl group, di- lower alkylamino -lower alkyl group, tri- 
lower alkylammonio -lower alkyl group, lower alknoylamino 
group, aroylamino group, lower alknoylamidino- lower alkyl 
group, lower alkylsulf inyl group, lower alkylsulf onyl group, 
lower alkylsulf onylamino group, hydroxyimino and lower 
alkoxyimino group, 
Ri and X, and 

(ii) a substituent represented by the formula: Yi-Wi-Y2-Rp 
(in the formula, Rp, Wi, Yi and Y2 have the same meanings 
given above ) , 

R4 and R5 are same or independently hydrogen atom, halogen 
atom, hydroxyl, amino or the substituent represented by 
formula: Y3-W2-Y4-RS (in the formula, Rs, W2, Y3 and Y4 have 
the meanings given above), or lower alkyl, aryl or aralkyl, 
each of which may have 1 to 3 substituents selected from 
(i) the substituent selected from the group consisting of 
lower alkyl group, cyano group, nitro group, carboxyl group, 
carbamoyl group, formyl group, lower alkynoyl group, lower 
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alkynoyloxy group, hydroxyl lower alkyl group, cyano lower 
alkyl group, halogenated lower alkyl group, carboxyl lower 
alkyl group, carbamoyl lower alkyl group, lower alkoxy 
group, lower alkoxycarbonyl group, lower 

alkoxycarbonylamino group , lower alkoxycarbony lamino - lower 
alkyl group, lower alkylcarbamoyl group, di- lower 
alkylcarbcimoyl group, carbamoyloxy group, lower 
alkylcarbamoyloxy group , di - lower alkylcarbamoyloxy group , 
amino group, lower alkylamino group, di- lower alky lamino 
group, tri-lower alkylammonio group, amino lower alkyl 
group, lower alkylamino -lower alkyl group, di- lower 
alkylamino -lower alkyl group, tri-lower alkylammonio -lower 
alkyl group, lower alknoylamino group, aroylamino group, 
lower alknoylamidino- lower alkyl group, lower alkylsulf inyl 
group, lower alkylsulf onyl group, lower alkylsulf onylamino 
group, hydroxyimino group and lower alkoxyimino group, and 
(ii)the substituent represented by formual: Y3-W2-Y4-RS (in 
the formula, Rg, W2, Y3 and Y4 have the same meanings given 
above ) , 

X, Y, Z and the formula — have the same meanings given 
above ] . 

The compound of the formula (I) can be prepared by 
subjecting the compound of the formula (III) to 
trichloroacetylation or p-nitorphenoxycarbonylation 
followed by reacting with the compound of the formula (VI). 

The reaction of the compound the formula (III) with the 
compound of the formula (IV) is usually carried out using 1 
mole of the compound the formula (III) together with 
preferably about 1 mol of the compound of the formula (IV). 
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In the reaction of trichloroacetylation or p- 
nitorphenoxycarbonylation of the compound of the formula 
(III), to 1 mole of the compound of the formula (III), the 
halogenated compound Is used in usually 1 to 5 moles, 
preferably 1 mol. To 1 mole of the trichloroacetylated or 
p-nitrophenoxycarbonylated compound of the compound in 
formula (III), the compound in formula (VI) is used in 
usually 1 to 5 mol, preferably 1 mol. 

The reaction may be carried out in the inactive solvents 
including the ether such as tetrahydrofuran, dioxane, and 
the like, aromatic hydrocarbon such as benzene, toluene, 
and the like, or the mixture thereof. 

The reaction temperature depends on the type of the 
starting material, usually between O'^C and the boiling 
point of the solvent used, preferably, within the range 
from 20 to 100 

The reaction time is usually within the range from 20 
minutes to 24 hours, preferably, from 1 to 4 hours, and can 
be reduced or Increased appropriately. 

In the case of the compounds of the formula (III) and 
formula (IV), which contain functional group such as 
hydroxyl, amino, carboxyl or the like or the substituent 
including such a functional group, such as hydroxyl lower 
alkyl group, amino lower alkyl group, carboxyl lower alkyl 
group and the like, said hydroxyl group, amino group, 
carboxyl group, hydroxyl lower alkyl group, amino lower 
alkyl group, carboxyl lower alkyl group and the like are 
preferably protected by the appropriate protective group 
for hydroxyl, amino, carboxyl in advance. After the 




reaction, said protective group for the compound of the 
formula (II) is removed to obtain the compound of the 
formula (I) . 

The protecting group of hydroxyl includes lower 
alkylsilyl such as tert-butyldimethylsilyl group, tert- 
butyldiphenylsilyl group, and the like, lower alkoxymethyl 
such as methoxymethyl group, 2-methoxyethoxymethyl group, 
and the like group, aralkyl such as benzyl group, p- 
methoxybenzyl group, and the like, acyl such as formyl 
group, acetyl group, and the like. Preferably, tert- 
butyldimethylsilyl, acetyl and the like are used. 

The amino -protecting group includes arylalkyl group such 
as benzyl group, p-nitrobenzyl group, and the like, acyl 
such as formyl group, acetyl, and the like, lower 
alkoxycarbonyl group such as ethoxycarbonyl group, tert- 
butoxycarbonyl group, and the like, arylkyloxycarbonyl 
group such benzyloxycarbonyl group, p- 

nitorbenzyloxycarbonyl group, and the like. Preferably, p- 
nitorbenzyl , tert -but oxy car bony 1 group , benzyloxycarbonyl 
group and the like are used. 

The carboxyl -protecting group includes tri-substituted 
silyl such as methyl, ethyl, tert -butyl and the like, 
arylalkyl such as benzyl, p-methoxybenzyl and the like. 
Preferably, methyl, ethyl, benzyl and the like are used. 

The method for removing the protecting group depends on 
the type and stability of the compound. Usually, it is 
carried out according to the method disclosed in 
[Protective Groups in Organic Synthesis by T.W. Greene, 
published by John Wiley & Sons Co. (1981)] or a similar 
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method thereof. Specifically, it includes solvolysis using 
acid or base, chemical reduction using metal hydride or 
catalytic hydrogenation using palladium carbon catalyst, 
Raney-nickle catalyst. 

One example of the compound of formula ( 1 ) , which forms a 
bicyclic fused ring is illustrated as follows. 
The compound of formula ( I ' ) 



(wherein, Ar, X, Y, Ri, R4 and R5 have the meanings given 
above), which is the compound in which R2 and R3 are 
combined, together with Z, to form 0x0 radical, can be 
prepared by 

reacting the compound represented by formula (IV) 

A CV) 

N3 Aro 

(wherein Aro has the meaning given above) with the compound 
represented by f ormula( III ' ) 



f^40 R50 

(wherein X, Y, Rio, R40 and R50 have the meaning given above) 
to afford the compound represented by formula (II '-a) 




(I') 




(III' ) 
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'50 



HN. 



0 



H 



(ir-a) 



(wherein, Aro, X, Y, Rio, R40 and R50 have the meaning given 
above) followed by the removal of the appropriate 
protective group. The reaction condition of each steps 
follows the similar condition to the preparation method A. 

Preparation method B 
The compound of formula (I) can be prepared by reacting 



f^40 R50 

(wherein, X, Y, Z, Rio, R2o# Raof R4o» R50 and the formula 
— have the meanings given above) with the compound 
represented by formula (VI) 

HsN-Aro (Vl) 

(wherein, Ar© has the meaning given above) to afford the 
compound represented by formula (II) 



(wherein. Arc, X, Y, Z, Rio, R20. R30* R40 , R50 and the- 
formula — have the meanings given above) followed by the 
removal of the appropriate protective group to afford the 



the compound represented by formula (V) 





R40 R( 



'50 
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compound represented by formula (I) 




o 



(wherein, Ar, X, Y, Z, Ri, R2, Ra* R4* R5 and the formula 
=-=-= have the meanings given above ) . 

Each step of said preparation method follows the method 
described in preparation method A for preparing the 
compound of formula (I) and formula (II). 

Preparation method C 

This method illustrates the preparation of the compound 
represented by formula (I), in which Ar is pyrrazolyl group. 

Reacting the compound represented by formula (VII) 



(wherein, L is an optionally protected reactive group, 
which has the functional group converted to other 
functional group, Tio is single bond or Aro, which has the 
convertible functional group including straight -chain or 
branched lower alkylene group, aryl group, heteroaromatic 
group, aliphatic heterocyclic group, or arylalkyl group, 
each of the above group may be protected) with the compound 
represented by formula (VIII) 



(wherein, Reo is hydrogen or the protective group of amino 
group) affords the compound represented by formula (IX) 



O 




(VII) 



H 2 N-NH-R 



6 0 



(VIII) 
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(IX) 



(wherein, Tio, Reo and L have the meanings given above), 
which is allowed to be reacted with the compound of formula 
(III) 

R^O ^20 



f^40 R50 

(wherein, X, Y, Z, Rio, R20f Raor R4o# R50 and the formula 
have the meanings given above) and the reactive formic 
ester derivative at the presence of desired base to afford 
the compound of formula (X) 

R^o ^20 



(wherein, X, Y, Z, Tio, Rio# R20. Raot R40, R50. the formula 
and L have the meanings given above) followed by 
transformation of substituent L and/or the removal of the 
protective group to provide the compound of formula (I") 




(III) 




(X) 




Q 
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(wherein, Ti is single bond or Ar, which has the 
convertible functional group including straight -chain or 
branched lower alkylene group, aryl group, heteroaromatic, 
aliphatic heterocyclic, or arylalkyl group, Q represents 
Wi-Y2-Rp (wherein, Wi, Y2 and Rp have the meanings given 
above), X, Y, Z, Ri, R2, Rsr R4/ R5 and the formula — 
have the meanings given above). 

In case of the preparation of the compound of formula 



£3 (IX), which was prepared by the condensation of the 

yj 

10 compound of formula (VII) and the compound of formula 
(VIII), corresponding to 1 mole of the compound of formula 

yi 

s 

P formula (VIII) is used. The reaction can be carried out in 

Hi 

O 15 the alcohol such as ethanol, butanol. In case where the 



(VII), 

1 or more mole, preferably, 2 to 3 moles of the compound of 



compound of formula (VIII) form a salt with an acid, 
the base such as triethylamine is preferably used in 2 to 5 
moles, preferably 2 to 3 moles corresponding to 1 mole of 
the compound of formula (VIII) to give the compound of 
20 formula (VIII) presence in free form. 

The reaction temperature is, usually between 20°C and 
the boiling point of the solvent used, preferably, within 
the range from 50 °C to 150 **C. 
The reaction time is usually within the range from 1 to 48 
25 hours, preferably, from 2 to 24 hours. 

In the reaction, where the compund of formula(X) is 
prepared by the reaction of the compound of formula (IX), 
the compound of formula (III) and the reactive formic ester 
derivative under the presence of an appropriate base, 1 
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mole or more, preferably, 1 to 3 mole of the compound of 
formula (III) is used corresponding to 1 mole of the 
compound of formula (IX). 1 mole or more, preferably, 1 to 
3 mole of the reactive formic ester derivative is used 
5 corresponding to 1 mole of the compound of formula (IX), 
and the base is used in 1 mole or more, preferably, 1 to 3 
moles corresponding to the reactive derivative of formic 

tl ester. 

Said reactive formic ester derivative includes the compound, 
10 which may form amide carboxylic ester and is not limited 

yi but represented by p-nitrophenyl chloro formate, methyl 



Ul 

s 

q 

a 
m 

m 



chlorof ormate . 

The reaction is usually carried out in an inactive 
solvent. Said solvent includes haloalkane such as 

15 dichlorome thane, chloroform, ether such as ethylether, 
tetrahydrofuran, aromatic hydrocarbon such as benzene, 
toluene, aprotic polar solvent such as dimethylf ormamide, 
acetone, ethyl acetate, or the mixed solvent thereof. 

The reaction temperature in the reaction of the compound 

20 of formula (IX) with reactive formic ester derivative, is 
usually between 20 °C and the boiling point of the 
solvent used, preferably, within the range from 20 °C to 50 
**C. The reaction time is usually within the range from 30 
minutes to 24 hours, preferably, from 1 to 24 hours. The 

25 reaction temperature is, usually between 20 and the 

boiling point of the solvent used, preferably, within the 
range from 50 to 100 °C in the step reacting with the 
compound of formula (III) after the reaction has been 
completed. 
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The compound of formula (I") can be prepared by 
introducing a carboxyl group into the compound of formula 
(X) using metal complex as a catalyst, followed by 
converting the compound to the amide, ester, and so on 
according to the ordinary method and, if necessary, 
optional combination with the deprotecting of protective 
group for hydroxyl, amino and carboxyl, and so on. 

Alternatives to the preparation method using the compound 
of formula (IX), the compound of formula (III) and 
reactive formic ester derivative, the compound of formula 
(X) can also be prepared by reacting the compound of 
formula (III) with diphosgene in the presence of activated 
carbon to afford isocyanate, followed by the reaction with 
the compound of formula (IX), 

The reaction is usually carried out in an inactive 
solvent such as tetrahydrofuran. 

The compound of formula (III) and diphosgene are used in 
a ratio of 1:1 mole or more, preferably, 1:1. To 5 grams of 
activated carbon, the compound of formula (IX) is used in 1 
or more moles, preferably 1 mole. 

The reaction temperature is usually between 20 °C and 
the boiling point of the solvent used, preferably, within 
the range from 30 °C to 100 

The reaction time is usually from 30 minutes to 24 hours, 
preferably, within the range from 30 minute to 6 hours. 

To the process for converting the reactive substituent L, 
which has a functional group convertible to the other 
functional group of the compound of formula (X), for 
Instance, in a case where R represents an aromatic ring and 
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L is a halogen atom, the reaction of the compound of 
formula(X) with carbon monoxide using palladium as a 
catalyst in the presence of phosphine ligand and base, in 
the alcohol solvent such as methanol and ethanol to afford 
the ester of formula (X) followed by hydrolysis of the 
ester under the basic condition can be applied. 

Said reactive substituent, which has a functional group 
convertible to the other functional group includes for 
example, hydroxyl, amino, carboxyl, ester, halogen atom. 

In case of that the compound of formula (X) is used in 1 
mole, palladium complex such as palladium acetate and 
phosphine ligand such as 1 -bis (diphenylphosphino) ferrocene 
are each 5 to 50% by weight, preferably, 10 to 20 % by 
weight; and the base such as sodium hydrogen carbonate is 2 
to 10 mole, preferably, 2 to 3 moles. 

The reaction temperature is usually between 20 ^'C and 
the boiling point of the solvent used, preferably, within 
the range from 50 to 100 °C. The reaction time is usually 
from 30 minutes to 24 hours, preferably, within the range 
from 5 to 24 hours. 

The method for further transforming the carboxylic acid 
prepared above can be carried out as similarly as the 
method follows a method similar to the method for 
transforming the substituent of Ar described below. 

After the completion of the reaction followed by routine 
method, the compound of formula (I") can be obtained, if 
necessary, by deprotecting the protective group of hydroxyl, 
amino and carboxyl. 
The deprotecting method of the protective group depends on 
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the type of the protective group and the stability of the 
desired compound and so on, and may follows the appropriate 
method described in literature mentioned above, or a 
similar method there of. 

Next, the transformation methods of the substituent 
on Ar of the compound of formula (I) are illustrated. 

Ar may have various substituents as described above. 
For example, as described in the preparation method A and B, 
the desired compound can be prepared by using the compound 
in which the desired sbustituent is introduced into the 
starting material. However, for the purpose of improving 
the reactivity and yield and so on, for example, after the 
preparation of the compound of formula{II), which has -Ti- 
OR7 (wherein, R? is the protective group of hydroxyl, Ti has 
the meaning given above), various transforming reaction 
described in the transformation methods B to H methioned 
below can be carried out for further transforming the 
functional group (Transformation method A) or protecting 
urea moiety of the compound of formula (II) followed by 
introducing of the desired substituent. 

Transformation method A 

This method is a method for transforming the 
functional group on Ar without protecting the urea moiety. 
As the various transformation methods, for example, as a 
starting material, the compound of formula (II-c) was used; 
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HN 



V^^Arco 



O 



H 



(II-C) 



^40 R50 

[in the formula, Arco represents Aro given above, which 
comprises a substituent of -Ti-0R7(wherein, R7 and Ti have 
the meanings given above), X, Y, Z, Rio, R20/ R30/ R40r R50 
and the formula have the same meanings as given above], 
to give the compound of formula (Il-d); 



f^40 R50 

[in the formula, Arao represents Aro given above, which 
comprises a substituent of -Ti- OH (wherein, Ti has the 
meaning given above), X, Y, Z, Rio, R2o# R30. R40f R50 and the 
formula — have the saem meanings as given above] can be 
prepared* And, for example, the compound of formula (Il-d) 
can be transformed to the compound of formula (Il-e); 



R40 R50 

[in the formula, Areo represents Ar© given above, which 
comprises a substituent of -T1-NH2 (wherein, Ti has the 
meaning given above), X, Y, Z, Rio, R20r R30, R40* R50 and the 
formula have the meanings given above], according to 
the well known synthetic method in organic synthetic 
chemistry for transforming alcohol to amine. 





yi 
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The deprotecting method of the protective group of 
hydroxyl group varies depending on the type of the 
protective group and the stability of the desired compound, 
and, if appropriate, may follows for example , the 
appropriate method in the litelature described above or a 
similar method thereof. 

The synthetic method for transforming alcohol to 
amine and the reaction condition are illustrated as follows. 



For example, the Mitsunobu reaction using 

UJ 

h'^ 10 diethylazodicarboxylate, triphenylphosphine and phthalimide 
fcjj (or diazide compoundphenylphosphate) can be used, or the 



method comprising the sulfonation using sulfonating agent 
such as methanesulf onylchloride in the presence of base 
such as triethylamine followed by the reaction with 



4^ 

m 

U 15 phthalimide (or sodium azide compound) and then treatment 



(or reduction) of the resulting compound with hydrazine is 
preferable. 

The above reaction is usually carried out in an 
inactive solvent. Said solvent in Mitsunobu reaction, 

20 includes for example, tetrahydrof uran, chloroform, 

dimethoxyethane , benzene, toluene and the like. In the 
reaction involved in the sulfonation and the amination 
using phthalimide (or sodium azide compound), the solvent 
such as dichloromethane , chloroform, tetrahydrof uran , 

25 benzene, ethyl acetate, dimethylf ormamide can be used. 

In the cleavage reaction of phthalimide using 
hydrazine, alcohols such as methanol and ethanol, in the 
reduction reaction of azide compound compound using 
hydrogenated metal complex, ether such as ethyl ether and 
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tetrehydrof uran , in the phosphine reduction using 
triphenylphosphine, tetrahydrof uran containing water, in 
the hydrogenation reduction, alcohol such as methanol and 
ethanol are preferable respectively. 
5 In the mitsunobu reaction, to 1 mole of the compound 

of formula ( Il-d) ,diethylazodicarboxylate, 
triphenylphosphine and phthalimide (or 

' diphenylphosphornylazide compound) are used in 1 mole or 

£d 

more, preferably, 1 to 5 mole, respectively. In the 

yJ 

10 reaction with phthalimide (or sodium azide compound) after 

yi sulfonation, to 1 mole of the compound of formula (Il-d), 

Ul 

s 

Q 



the sulfonating agent is used in 1 mole or more, preferably, 
1 to 3 mole. And the base used is 1 mole or more, 
preferably, 1 to 3 mole corresponding to 1 mole of the 



□ 15 sulfonating agent. In the next reaction with phthalimide 
(or sodium azide compound), to 1 mole of the sulfonating 
reagent, phthalimide and a base or sodium azide compound 
compound is used in 1 mole or more, preferably, 1 to 5 mole. 
In the cleavage reaction of a phthalimide group using 

20 hydarzine, to 1 mole or more of the phthalimide compound, 
and the hydrazine is used in 1 mole or more, preferably, 1 
to 10 mole. In the reduction of azide compound compund 
using hydrogenated metal complex or triphenylphosphine, to 
1 mole of the azide compound compound, the reducing agent 

25 is used in 1 mole or more, preferably, 1 to 2 mole. 

The reaction temperature in the Mitsunobu reaction is 
usually from -70 to 100 °C, preferably, within the range 
from 20 to 50 °C.The reaction time is usually from 5 
minutes to 48 hours, preferably, from 30 minutes to 24 
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hours . 

The reaction temperature in the cleavage reaction of 
phthalimide group using hydrazine, is usually from 0 °C to 
the boiling point of the solvent, preferably, from 20 to 
100 ^'C. The reaction time is usually from 5 minutes to 48 
hours, preferably, from 30 minutes to 24 hours. 

The reaction temperature in the reduction reaction of 
transforming azide compound compound to amine compound 
using hydrogenated metal complex, is usually -70 to 150 °C, 
preferably, within the range from 20 to 50 °C. The reaction 
time is usually from 5 minutes to 48 hours, preferably, 
from 10 minutes to 10 hours. In case of using 
triphenylphosphine as a reductive agent, the temperature is 
usually from 20 °C to the boiling point of the solvent, 
preferably, within the range from 30 to 100 °C. The 
reaction time is usually from 10 minutes to 48 hours, 
preferably, from 30 minutes to 24 hours. The reaction 
temperature in the hydrogenation reduction, is usually from 
0 to 100 ""C, preferably, within the range from 20 to 50 ""C. 
The reaction time is usually from 10 minutes to 48 hours, 
preferably, from 10 minutes to 24 hours. 

After the completion of the reaction, followed by 
routine treatment, the compound of formula (Il-e) can be 
obtained, if necessary, by protecting the protective group 
of hydroxyl group, amino group and carboxyl group. 

In the compound of formula (Il-d), the compound of 
formula (Il-di); 
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(ll-di) 



^40 R50 

[in the formula, Arai represents Aro given above, which 
comprises the substituent of -Ti-CH{Rdi) -OH (wherein, Rai 
represents hydrogen, or lower alkyl group, arylalkyl group, 
aromatic ring group beteroaromatic ring group, each of 
which may have a protected substituents, or a saturated or 
unsaturated aliphatic cyclic group which may contain one or 
more hetero atom selected from the group consisting of 
nitrogen, oxygen and sulfur, Ti has the meaning given above), 
X, Y, Z, Rio, R2o# R30* R40, R50 and the formula —have the 
meaning given above] is subject to oxidation to afford the 
compound of formula (II-d2); 



[in the formula, Ard2 represents Aro given above, which 
comprises the substituent of -Ti-C(=0) -Rdi (wherein, Rdi and 
Ti have the meanings given above), X, Y, Z, Rio, ^20, Rao* ^40* 
R50 and the formula — have the meaning given above ] , 
followed by the reductive amination to give the compound of 
formula (Il-da); 
R40 R20 




R40 R( 



^50 



/ 




XrrZ-R 
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[in the formula, Ards represents Ar© given above, which 
comprises the substituent of -Ti-CH(Rdi) -NRd2Rd3{ wherein, Rd2 
and Rd3 represent, the same or different, hydrogen, or 
lower alkyl group, arylalkyl group, aromatic ring group, 
hetero aromatic ring group, which may have an substituent 
optionally protected, or saturated or unsaturated aliphatic 
cyclic group which may have one or more hetero atom 
selected from a group consisting of nitrogen, oxygen and 
sulfur, Ti has the meaning given above), X, Y, Z, Rio, R20* 
R30/ R4o# R50 and the formula have the meaning given 
above ] . 

As the reaction wherein the compound of formula (II- 
d2) can be prepared by oxidizing the compound of formula 
(Il-di), the well-known oxidization reaction can be used. 

In the reductive amination reaction between the 
compound of formula (II -da) and RdaRdsNH (in the formula, Rd2 
and Rd3 have the meanings given above), to 1 mole of the 
compound of formula (II -da), Rd2Rd3NH is used in 1 mole or 
more, preferably 3 to 5 mole, and a reducing agent such as 
sodium borohydride or triacetoxy sodium borohydride is used 
in 1 mole or more, preferably 3 to 5 mole. In the reaction, 
if necessary, molecular sieve 3A is used in 3 times of the 
compound of formula (Il-da) by weight. 

The reaction is carried out usually in an inactive 
solvent such as chloroform and methanol or mixed solvent 
thereof. The reaction temperature is usually from 20 to 
the boiling point of the solvent, preferably from 20 to 60 

The process wherein the compound of formula (Il-da) 
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can be prepared by starting from the compound of formula 
(Il-di) via the compound of formula (II -da) can be carried 
out after the moiety of urea is protected according to the 
transformation method B. 



optionally eliminating the protective group of the 
compounds of formula (II-c), formula (Il-d) and formula 
(Il-e) obtained according to the above method. The method 
of cleavaging the protective group varies depending on the 
10 type of the protective group and the stability of the 

desired compound and usually may follow the general method 
described in the literature given above, or a similar 
method thereof. 

15 Transformation Method B 

This method is a method of the transformation 
reaction after the urea moiety is protected. 
The compound of formula (XI); 



R40 R50 

20 [in the formula, Arcor X, Y, Z, Rio, R20/ Rao, R40* R50 and the 
formula — have the meanings given above] can be produced 
by stirring the compound of formula (II-c); 



5 



The compound of formula (I) can be prepared by 
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R^O ^20 




(ll-c) 



^40 R50 

[in the formula, Arco represents Aro given above, which 
comprises the substituent of -Ti-ORe (wherein. Re and Ti 
have the meanings given above), X, Y, Z, Rio, Rao, Rao* ^4o> 
R50 and the formula have the meaning given above] in 
imine prepared from tert-butylamine and paraformaldehyde. 
The compound of formula (XI) can be a starting compound of 
the present transformation method, and the compound of 
formula (XII); 



f^40 R50 

[in the formula, Ardo represents Aro given above, which 
comprises the substituent of -Ti-OH( wherein, Ti has the 
meaning given above), X, Y, Z, Rio, R20. R30, R40/ R50 and the 
formula — have the meanings given above] can be prepared 
by eliminating the protective group of hydroxyl group of 
the compound of formula (XI). 

In the reaction for preparing the compound of formula 
(XI), to 1 mole of the compound of formula (II-c), imine 
prepared from tert-butylamine and paraformaldehyde is used 
in 3 to 5 mole, preferably 4 mole. 

The above reaction can be usually carried out in an 
inactive solvent such as chloroform, dichloromethane and 




(XII) 
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tetrahydrofuran, and so on. 

The reaction temperature is usually from 50 °C to the 
boiling point of the solvent, from 80 to 150 °C. The 
reaction time is usually from 12 to 72 hours, preferably 
5 from 24 to 72 hours. If necessary, one drop of acid such as 
sulfuric acid may be added to accelerate the reaction. 

The compound of formula {XII ) can be derived from the 
compound of formula (XI), by the transformation method for 
preparing the compound of formula (Il-d) from the compound 
10 of formula (II-c). 

The compound of formula (XII), which is the key 
intermediate for preparing the compound of formula (I), can 
be derived from the compound of formula (XII) or its 
derivative according to, for example, the transformation 
15 method C to E described hereinafter. 

Transformation method C 



R40 R50 

20 [in the formula, Ardo, Y, Z, Rio, R2o> R30 # R40 # R50 and the 
formula have the meanings given above], with the 

compound of formula (XIII); 



[in the formula, Ar2 represents phenyl substituted with 1 



By reacting the compound of formula (XII); 





(XIII) 
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or 2 nitro group. Re represents benzyl substituted with 1 
to 3 methoxy groups] to give the compound of formula (XIV); 



[in the formula, Ardi represents Aro given above, which 
comprises the substituent of -Ti -N ( Re )S02Ar2( wherein, Ti, Rs 
and Ar2 have the meanings given above), X, Y, Z, Rio, R2o* 
Rao. R4o» R50 and the formula — have the meanings given 
above ] . 

The reaction is carried out by Mitsunobu reaction. To 
1 mol of the compound of formula (XII), the compound of 
formula (XIII) is used 1 mole or excess mole, preferably 1 
to 3 mole. For example, the compound of formula (XII) is 
activated by reacting with azodicarboxylic acid diester 
such as diethylazadicarboxylate and phosphines such as 
triphenylphosphine , which is further reacted with the 
compound of formula (XIII) to obtain the compound of 
formula (XIV) . 

The reaction is usually carried out in an inactive 
solvent such as haloalkenes like dichloromethane and 
chloroform, ethers such as ethyl ether and tetrahydrofuran 
or a mixed solvent thereof and so on. 

To 1 mole of the compound of formula (XII), 
azodicarboxylic acid diester such as 

diethylazadicarboxylate and phosphines such as 
triphenylphosphine are used 1 mole or more, preferably 1 to 
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3 mole. 



The reaction temperature is usually from 0 °C to the 
boiling point of the solvent, preferably from 20 to 40 °C. 

The reaction time is usually from 1 hour to 24 hours, 
preferably from 2 to 24 hours. 

After the completion of the reaction followed by the 
ordinary treatment, the crude compound of formula (XIV) can 
be obtained, which is purified according to the 
conventional method to obtain the compound of formula (XIV), 

The compound of formula (XV); 



[in the formula, Ar^a represents Ar© given above, which 
comprises the substituent of -Ti-NHS02Ar2 (wherein, Ti and 
Ar2 have the meanings given above), X, Y, Z, Rio, R20* Raor 
R40, R50 and the formula — have the meanings given above], 
is prepared by the ordinary cleavage of aralkyl group as 
amino -protecting group described in the literature given 
above . 



In the reaction for preparing the compound of formula 

(XVI); 




^40 R50 




R40 Rj 



(XVI) 



>so 
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[in the formula, Araa represents Aro given above, which 
comprises the substituent of -Ti-N(Rq)S02Ar2 (wherein, Rq, Ti 
and Ar2 have the meanings given above), X, Y, Z, Rio, R20* 
R30/ R4o# R50 and the formula — have the meanings given 
above], from the compound of formula (XV), to 1 mole of the 
compound of formula (XV), Rq-OH (wherein Rq has the meaning 
given above) is used in 1 or excess mole, preferably 1 to 3 
mole. Said reaction can be carried out according to the 
similar reaction of the compound of formula (XII) with the 
compound of formula (XIII). Thus, the reaction condition 
and so on can apply to said reaction. 

The reaction for preparing the compound of formula 



[in the formula, Ard4 represents Aro given above, which 
comprises the substituent of -Ti-NHRq( wherein, Rq and Ti 
have the meanings given above), X, Y, Z, Rio, R2o# Rao, R40r 
R50 and the formula — have the meanings given above], 
from the compound of formula (XVI), can be carried out 
according to ordinary hydrolysis of arylsulf oncimide, in 
which for example, thiophenol, sodium carbonate are used in 
an inactive solvent. Said solvent is, for example, 
preferably dimethylf ormamide, and so on. 

According to the reaction condition similar to that 
of the reaction of transforming the compound of formula 



(XVII); 



f^o ^20 
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(XVI) into the compound of formula (XVII), the compound, in 
which Rq has a convertible substituent, can be prepared by 
introduction of an appropriate substituent on the compound 
of formula (XVI). 

The reaction temperature is usually from 20 °C to the 
boiling point of the solvent, preferably from 20 to 80 °C. 

The reaction time is usually 2 to 48 hours, 
preferably, 2 to 24 hours. 



The reaction for preparing the compound of formula 
M 10 (Il-f); 

Rjo R20 

J. >\ o 

f^40 R50 



C3 

C3 [in the formula, Ard4 represents Aro given above, which 



comprises the substituent of -Tl-NHRq( wherein, Rq and Ti 
have the meanings given above), X, Y, Z, Rio, R20r RaOf ^40* 

15 R50 and the formula — have the meanings given above], 
from the compound of formula (XVII), can be carried out by 
reacting the compound of formula (XVII) with an appropriate 
acid such as hydrochloric acid, trif luoroacetic acid and so 
on. If necessary, the reaction can be carried out in a 

20 mixture of said reagent (s) and an inactive solvent such as 
tetrahydrofuran and chloroform. 

The similar reaction for the compound, in which an 
appropriate substituent is introduced can be carried out by 
applying the transformation reaction of the substituent on 

25 Rq of the compound of formula (XVI). 

The compound of formula (Il-f) can be prepared by 
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reductive amination of the compound of formula (XXIII). In 
said method, the compound of formula (Il-f ) can be prepared 
by deprotecting the protective group for urea moiety using 
for example, hydrochloric acid or trif luroacetic acid. 



The protective group of the intermediate in each step of 
the preparation method can be removed appropriately at each 
step and at the final step to obtain the compound of 
formula (I). 

The method of eliminating the protective group 
depends on the type of the protective group and the 
stability of the desired compound and usually may follow 
the method described in the literature given above or a 
similar method thereof. 

Transformation method D 

In the present transformation method, by using the 
compound of formula (XVII) prepared in the transformation 
method C, the compound of formula (XIX); 



[in the formula, Ards represents Aro given above, which 
comprises the substituent of -Ti-NRq-Ta-Rp (wherein, T2 
represents carbonyl group or sulfonyl group, Rp, Rq, Ti, Ar2 
have the meaning given above), X, Y, Z, Rio, R20, R30, R40f 
R50 and the formula — have the meanings given above] is 



before or after the reductive amination reaction. 




R40 R50 
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obtained, and then the compound of formula (Il-g); 



R^O ^20 

/ \ 
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[In the formula, Ards represents Aro given above, which 
comprises the substltuent of -Ti-NRq-T2-Rp{ wherein, Ti, Ar2 
5 Rp, Rq and T2 have the meanings given above), X, Y, Z, Rio, 
R2o# R30/ R40/ R50 and the formula — have the meanings 
given above] can be prepared. 

The reaction for preparing the compound of formula 
(XIX) from the compound of formula (XVII) Is carried out by 

10 reacting the compound of formula (XVII) with the carboxyllc 
acid, sulfonic acid or the reactive derivative thereof 
represented by compound of formula (XVIII )Rp-T2-0H[in the 
formula, Rp and T2 have the meanings given above]. The 
examples of reactive derivatives of carboxyllc acid or 

15 sulfonic acid of formula (XVIII) Include, for example, acid 
hallde, mixed anhydride, active ester, active amide, and so 
on. 

In case where carboxyllc acid of formula (XVIII) is 
used, the reaction is carried out preferably in the 
20 presence of a condensing agent such as N,N'- 
dlcyclohexylcarbodllmlde, l-ethyl-3- ( 3- 

dlmethylaminopropyl)carbodilmlde, 2-chloro-l , 3- 

dlmethylimidazolylchlorlde , and so on. 

In the reaction of the compound of formula (XVII) 
25 with the compound of formula (XVIII), to 1 mole of the 
compound of formula (XVII), the compound of formula (XVIII) 




is used in 1 mole or more, preferably 1 to 5 mole. 

The reaction is usually carried out in an inactive 
solvent. Said solvent includes haloalkane such as 
dichloromethane , chloroform and so on, ethers such as ethyl 
5 ether, tetrahydrofuran, and so on, aromatic hydrocarbons 
such as benzene, toluene, and so on, non-proton polar 
solvents such as dimethylf ormamide, acetone, ethyl acetate, 
or a mixed solvent thereof. 

The reaction temperature is usually from -20 °C to 
10 the boiling point of the solvent, preferably from 0 to 50 

The reaction time is usually from 10 minutes to 48 
hours, preferably from 30 minutes to 24 hours. 

The reaction can also be carried out in the presence 
15 of a base. Said base includes an inorganic base such as 
sodium hydroxide, potassium hydroxide, calcium hydroxide, 
sodium bicarbonate, potassium carbonate, sodium hydrogen 
carbonate, or an organic base such as triethylamine , N- 
ethyldiisopropylamine , pyridine , 4 -dimethylaminopyridine , 
20 N , N- dimethylaniline . 

To 1 mole of the compound of the formula (XVIII), the 
base is used in 1 mole or more, preferably 1 to 5 mole. 

The acid halide of formula (XVIII) can be prepared by 
reacting carboxylic acid or sulfonic acid of formula 
25 (XVIII) with halogenating agent, following a conventional 
method. The halogenating agent includes thionylchloride , 
phosphorus trichloride , phosphorus pentachloride , 
phosphorus oxychloride, phosphorus tribromide, oxyzly 
chloride, phosgene, and so on. 
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The mixed anhydride of carboxylic acid of formula 
(XVIII) can be prepared by reacting carboxylic acid of 
formula (XVIII) with chloroformic ester such as ethyl 
chloroformate or aliphatic carboxylic acid chloride such as 
acetyl chloride. 

The active ester of carboxylic acid of formula 
(XVIII) can be prepared by reacting carboxylic acid of 
formula (XVIII) with, for example, N-hydroxyl compound such 
as N -hydroxy sucuimide, N-hydroxyphthalimide, 1- 
hydroxybenzotriazole, phenol compound such as 4-nitrophenol, 
pentanchlorophenol, according to the conventional method in 
the presence of a condensing agent such as N,N'- 
dicyclohexylcarbodiimide , 1 - ethyl - 3 - ( 3 - 
dimethylaminopropyl)carbodiimide, and the like. 

The active amide of carboxylic acid of formula 
(XVIII) can be prepared by reacting carboxylic acid of 
formula (XVIII) with, for example, 1 , 1 ' -carbonyldiimidazole, 
1,1' -carbonylbis ( 2-methylimidazole ) , according to the 
conventional method. 

The compound of formula (I) can be prepared, if 
appropriate, by deprotecting the protective group of 
compound of formula (XIX) prepared above, to afford the 
compound of formula (Il-g), followed by further elimination 
of the protective group. 

The compound of formula (Il-g) can be prepared by 
reacting the compound of formula (XIX) with an appropriate 
acid such as hydrochloric acid and trif luoroacetic acid, 
optionally in mixture with the inactive solvent such as 
tetrahydrofuran and chloroform. 
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Also, the compound of formula (Il-g) can be prepared 
according to this preparation method using the compound of 
formula (Il-f ) in the transformation method A. 

5 Transformation method E 

In this method, using the compound of formula (XII), 
the compound of formula (XX); 



[in the formula, Arno represents Aro given above, which 
10 comprises the substituent of -Ti-ORp(wherein, Rp and Ti have 
the meanings given above), X, Y, Z, Rio. R20. Rao. R40/ R50 
and the formula — have the meanings given above], can be 
obtained and then the compound of formula (Il-h); 



15 [in the formula, Arho represents Aro given above, which 
comprises the substituent of -Ti-O-Rp (wherein, Rp and Ti 
have the meanings given above), X, Y, Z, Rio, R2o» R3o# R4o# 
R50 and the formula have the meanings given above] can 

be prepared. 

20 The reaction for preparing the compound of formula 

(XX) from the compound of formula (XII) is carried out by 
following various synthetic methods and reaction contidions 





f^40 R50 
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for transforming alcohol into ether. For example, aryl 
ether can be prepared by reacting aryl alcohol with 
diethylazodicarboxylate and triphenylphosphine ( what is 
called, Mitsunobu reaction). Alkyl ether can be prepared by 
reacting halogen compound (some of the compounds are 
commercially available), or sulfonate ester such as 
methanesulfonate ester, each of which can be prepared from 
alcohol represented by formula (XXI )Rp-OH( wherein, Rp has 
the meaning given above) in the presence of a base. 

Furthermore, the method for synthesizing alkyl ether 
and aryl ether is illustrated by for example, transforming 
the compound of formula (XII) into the corresponding 
halogen compound or sulfonate ester followed by reacting 
with an alcohol represented by formula (XXI) Rp-OH in the 
presence of a base. The transformation of said alcohol into 
said halogen compound is usually carried out by an ordinary 
method, for example, reacting with carbon tetra-bromide and 
triphenylphosphine in an inactive solvent such as carbon 
tetrachloride and the like. Similarly, sulfonate ester such 
as methanesulfonate ester can be prepared by reacting with 
methanesulf onyl chloride and a base such as triethylamine 
in an inactive solvent such as ethyl acetate. 

The compound of formula (Il-h) can be prepared 
appropriately in combination with cleavage of the 
protective group for hydroxyl group, amino group and 
carboxyl group of the compound of formula (XX) obtained 
above . 

The above reaction is usually carried out in an 
inactive solvent. As said solvent, tetrahydrof uran , 
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chloroform, dimethoxyethane , benzene, toluene, and the like 
are preferably used in Mitsunobu reaction; haloalkanes such 
as carbon tetrachloride, chloroform, and the like are 
preferably used in the halogenation; dichloromethane , 
chloroform, tetrahydrofuran, benzene, ethyl acetate, 
dimethylformamide are preferably used in sulfonation. 

In Mitsunobu reaction, to 1 mole of the compound of 
formula (XII). the amount of diethylazadicarboxylate, 
phosphine and aryl alcohol are each 1 mole or more, 
preferably 1 to 5 mole. 

In the reaction of the compound of formula (XII) 
after halogenating the alcohol of formula (XII), to 1 mole 
of the alcohol of formula (XXI), the halogenating agent is 
used in 1 mole or more, preferably 1 to 3 mole. In the next 
reaction of the compound of formula (XII), to 1 mole of the 
compound of formula {XII ), the halogenating agent is used 
in 1 mole or more, preferably 1 to 5 mole. To 1 mole of the 
halogenating agent, the base is used in 1 mole or more, 
preferably 1 to 5 mole. In the reaction of compound of 
formula (XII) after transforming the alcohol of formula 
(XXI) to sulfonate ester, to 1 mole of the alcohol of 
formula (XXI), the sulfonating agent is used in 1 mole or 
more, preferably 1 to 3 mole. To 1 mole of the sulfonating 
agent, the base is used in 1 mole or more, preferably 1 to 
5 mole. In the next reaction of the compound of formula 
(XII), to 1 mole of the compound of formula (XII), the 
sulfonate ester is used in 1 mole or more, preferably 1 to 
5 mole. To 1 mole of the sulfonate ester, the base is used 
in 1 mole or more, preferably 1 to 5 mole. 
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In case where the compound of formula (XII) is first 
converted to the corresponding halide or sulfonate ester, 
which is then reacted with the alcohol of formula {XXI ) in 
the presence of base, the reaction can be carried out 
according to the procedure described above. 

In the Mitsunobu reaction described above, the 
reaction tiemperature is usually from -70 to 100 
preferably from 20 to 50 °C. The reaction time is usually 
from 5 minutes to 48 hours, preferably from 30 minutes to 2 
to 24 hours. In the reaction of the compound of formula 
(XII) after the halogenation of the alcohol of formula 
(XXI), the reaction temperature is usually from 0 °C to the 
boiling point of the solvent, preferably from 20 to 100 °C. 
The reaction time is usually from 5 minutes to 48 hours, 
preferably from 30 minutes to 24 hours. In the reaction of 
the compound of formula (XII) after the transformation of 
the alcohol of formula (XXI) to the sulfonate ester, the 
reaction temperature is usually from 0 to 100 °C, 
preferably from 0 to 30 °C. The reaction time is usually 
from 5 minutes to 48 hours, preferably from 10 minutes to 
10 hours. In case where the compound of formula (XII) is 
first converted to the corresponding halide or sulfonate 
ester, which is then reacted with the alcohol of formula 
(XXI) in the presence of base, the reaction can be carried 
out according to the procedure describe above. 

After the completion of the reaction followed by the 
ordinary treatment, the compound of formula (Il-h) is 
obtained optionally in combination with the deprotecting 
reaction of the protective group for hydroxyl group, amino 
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group and carboxyl group, and then the compound of formula 
(I) is obtained by deprotecting of all protective groups. 

The deprotecting method of a protective group depends 
on the type of the protective group and the stability of 
the desired compound, which can be carried out for example, 
if appropriate, according to the literature method 
described above or a similar method thereof. 

Transformation method F 

In this method, using the compound of formula (XII), 
the compound of formula (XXII); 



[in the formula, Ario represents Ar© given above, which 
comprises the substituent of -Ti-CHO (wherein, Ti has the 
meaning given above ) , X , Y , Z , 

Rio I R20 1 R30 1 R40 # R50 and the 
formula have the meanings given above], can be obtained 
and then the compound of formula (XXIII); 



[in the formula, Ari2 represents Aro given above, which 
comprises the substituent of -Ti-CH=Rv (wherein, Ti has the 
meaning given above, Rv represents an ester group), X, Y, Z, 




R40 Ri 



'50 




R40 R50 



(XXIII) 



-3B. 



n 
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Riof R2o# Raof R4o# R50 and the formula =^ have the meanings 
given above] can be prepared. 

In the reaction, to 1 mole of the compound of formula 
(XII), manganese dioxide is used in 1 mole or more, 
preferably 20 mole. After the compound of formula (XXII) is 
obtained, the compound of formula (XXIII) can be prepared 
by reacting with dialkylphosphonoacetate and an appropriate 
base such as sodium hydride in 1 mole or more, preferably. 



^3 3 to 5 mole, respectively. The reaction is carried out 

10 usually in an inactive solvent. Said solvent includes 
42 tetrahydrofuran and ethyl ether and the like, 

g ' The reaction temperature in synthesizing the compound 

of formula (XXII) from the compound of formula (XII) is 
usually from 0°C to the boiling point of the solvent used. 



C3 

fi i 

£J 15 preferably from 20 to 50 *^C. The reaction temperature in 
synthesizing the compound of formula (XXIII) from the 
compound of formula (XXII) is usually from -78 to 20 °C, 
preferably from -78 to 0 **C. 

By either Diels -Alder reaction or well known 1,3 
20 dipolar addition reaction between the compound of formula 
(XXIII) and reactive diene compound followed by the 
treatment with acid, the compound of formula (Il-i); 
R^o ^20 

XrrZ. 

V \ "30 u 

L J Y Ana 

R50 

[in the formula, Ari2 represents Ar© given above, which 
25 comprises the substituent of -Ti-Cy (wherein, Ti has the 
meaning given above, Cy represents aliphatic cyclic group 




which may contain hetero atom and which may be substituted) , 
X, Y, Z, Rio, R20/ R30/ R40f R50 and the formula — have the 
meanings given above] can be prepared. 

To 1 mole of the compound of formula ( XXI II), the 
5 reactive diene is usually used in 1 mole or more, 
preferably 10 mole. 

The above reaction is usually carried out in an 
inactive solvent. Said solvent includes preferably, 
haloalkanes such as dichloromethane and chloroform, or 
10 acetonitrile and so on. 

The reaction temperature is usually from 0 °C to the 
boiling point of the solvent used, preferably, within the 
range from 20 to 120 °C. 

The compound of formula (Il-i) can be prepared from 
15 the compound obtained above by following the method similar 
to the process for preparing the compound of formula (Il-f) 
from the compound of formula (XVII). 

Transformation method G 
20 By reacting the compound of formula (XXIV); 

"^ySt^^^n^n.^ . (XXIV) 

R40 R50 

[in the formula, Arjo represents Aro given above, which 
comprises the substituent of -Sn-Rw3 (wherein, Rw represents 
lower alkyl group ) , X , Y , Z , 

Rio > R20 • 1^30 > K40 f K50 and ttiG 

25 formula have the meanings given above] with the 
compound of formula (XXV) ; 



a 
m 

s 

m 
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Rx-Li (XXV) 

[in the formula, Rx represents cyclic or non-cyclic 
aliphatic group, aromatic group, or hetero -aromatic group, 
each of which may have protected substituent(s) and in 
which carbon atom which Li binds to may have an unsaturated 
bond to which Arji binds, Li represents halogen atom or 
trif luoromethanesulfonyloxy group], the compound of formula 



[in the formula, Arji represents Aro given above, which 
comprises the substituent of -Rx (wherein, Rx represents 
cyclic or non-cyclic aliphatic group, aromatic group, or 
hetero -aromatic ring group, each of which may have 
protected substitutent (s) and in which carbon atom to which 
Arji binds may have an unsaturated bond), X, Y, Z, Rio, R20/ 
R30. R50 and the formula — have the meanings given 

above] can be prepared. 

In the reaction, to 1 mole of the compound of formula 
(XXIV) , the compound of formula (XXV) is used in 1 mole or 
more, preferably 1 to 3 mole. Preferably, the reaction can 
be carried out by adding for example, palladium catalyst 
such as tris(dibenzelidenacetone) 

dipalladium(O) (Pd2(dba)3) , phosphine ligand such as 
triphenylphosphine and if necessary adding lithium chloride, 
in the presence of inactive gas. 

The reaction is usually carried out in an inactive 



(Il-j); 



R^o ^20 




^40 R50 
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solvent. Said inactive solvent includes preferably, ethers 
such as dioxane and tetrahydrofuran, aromatic hydrocarbons 
such as toluene. 

The reaction temperature is usually for 20 °C to the 
boiling point of the inactive solvent used, preferably from 
50 to 130 ""C. 

Transformation method H 

From the compound of formula (Xll-i); 



[in the formula, Arjto represents Aro given above, which 
comprises the substituent of -(CH2)2-OH, Y, Z, Rio, R20f Raor 
R40/ R50 and the foinmula — have the meanings given above], 
the compound of formula (XXVI); 



[in the formula, Arki represents Aro given above, which 
comprises the substituent of -CH=CH2, X, Y, Z, Rio, R20/ Rao* 
R4o» R50 and the formula — have the meanings given above] 
can be synthesized, and then reacting said compound with 
the compound of formula (XXVII); 
Ry-SH (XXVII) 




^40 R50 




R40 Ri 
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[in the formula, R y has the aliphatic group or aromatic 
group, each of which may have protected substituent (s) ] to 
prepare the compound of formula (Il-k); 

R40 R50 

[in the formula, Ar^z represents Aro given above, which 
comprises the substituent of -(CH2)2-SRy (wherein, Ry has the 
meanings given above, X, Y, Z, Rio, Rao, Rso, Rao* R50 and the 
formula — have the meanings given above)]. 

In the reaction for preparing the compound of formula 
(XXVI) from the compound of formula (Xll-i), to 1 mole of 
the compound of formula (Xll-i), for example, 
methane sulfonyl chloride is used in 1 mole or more, 
preferably 1 to 3 mole; an appropriate base, for example, 
aliphatic tertiary amine such as 1,8- 

diazabicyclo[5,4,0]undecan-7-ene(DBU) is used in 1 or more 
mole, preferably 1 to 3 mole. 

The reaction is carried out usually in an inactive 
solvent. Said solvent includes preferably, tetrahydrof uran 
and ethyl acetate. The reaction temperature is usually from 
20 °C to the boiling point of the inactive solvent used, 
preferably from 20 to 50 °C. 

In the reaction for preparing the compound of formula 
(Il-k) from the compound of formula (XXVI), to 1 mole of 
the compound of formula (XXVI), for example, Ry-SH is used 
in 1 mole or more, preferably 1 to 5 mole; and the base 
such as sodium ethoxide is used in 1 mole or more. 
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preferably 1 to 5 mole. The compound of formula (Il-k) is 
therefore obtained by the completion of the above reaction 
followed by the treatment with acids such as hydrochloric 
acid. 

The reaction is usually carried out in alcohols such 
as methanol and ethanol. The reaction temperature is 
usually from 0 °C to the boiling point of the solvent used, 
preferably from 0 to 50 °C. 

Applying the method similar to the method for 
preparing the compound (Il-i) from the compound of (XXIII) 
to the compound of (XXVI), the compound of formula (Il-i'); 

F\lO ^20 



R40 R50 

[in the formula. Aria represents Aro given above, which 
comprises the substituent of -Ti-Cy' (wherein, Ti has the 
meaning given above, Cy' has an aliphatic cyclic group, 
which may have protected substituents and which may contain 
heteroatom) , X, Y, Z, Rio, R20, R30/ R40/ R50 and the formula 
— have the meanings given above] can be prepared. 

The above reaction is carried out under the condition 
similar to the reaction condition for preparing the 
compound (Il-i) from the compound of (XXIII). 

Next, the method for preparing starting materials of 
the present invention is illustrated as follows . 

As described above, the compound of formula (I) can 
be prepared by using the compound of formula (III), the 
compound of formula (IV), the compound of formula (V) and 




XrrZ 
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the compound of formula {VI ) as starting materials. The 
starting materials can be prepared from the known compounds 
by per se known general synthetic method. The main 
synthetic routes are illustrated as follows. 

The compound of formula (III) can be prepared by 
using the synthetic methods A to J; the compound of formula 
(IV) can be prepared by using the synthetic methods K to M; 
and the compound of formula (V) can be prepared by using 
the synthetic method N. 

Among the compound (III) used in the preparation 
method A, the compound wherein X is nitrogen, and Y is c=0, 
that is, 

the compound of formula (Ill-i); 

Rqo R20 

Y^NHa (Ill-i) 

"40 R50 

[in the formula, Xi is nitrogen, Yi is CO, Z, Rio, R20. R30, 
R40, R50 and the formula — have the meanings given above] 
can be prepared by using the synthetic method A. 

Synthetic method A 

This method comprises converting the carboxylic acid 
of formula ( 1 ) ; 



OH Q 




R40 R50 

[in the formula, Q is halogen atom, R40 and R50 have the 
meanings given above] to its reactive derivative (!'), 
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reacting the active derivative ( 1 ' ) with the compound of 
formula ( 2 ) ; 

/^"t«3o (2) 
H H 

[in the formula, X, Rio, R2o# R30 and Z have the meanings 
given above] to afford the compound of formula (3); 
R20 




(3) 

^50 

[in the formula, X, Rio, Rao, R30 r R40f R50/ Q and Z have the 
meanings given above], then subjecting the compound of 
formula (3) to an intramolecular ring closure reaction 
using palladium as a catalyst to afford the compound of 
formula (4) [in the formula, X, Rio, R20/ R30 and Z have the 
meanings given above] to obtain the compound of formula 
(4); 




[in the formula, X, Rio t R20 f R30 # R40 9 R50 and Z have the 
meanings given above], and then reacting with a reducing 
agent . 

The reaction between the active derivative ( 1 ' ) of 
carboxylic acid of formula (1) and the compound of formula 
(2) can be carried out by method similar to the process 
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wherein the compound (XIX) is produced from the compound of 
formula (XVII) in the above-mentioned transformation 
method , thus the similar reaction condition can be applied. 
In the reaction of preparing the compound of formula 
5 (4) from the compound of formula (3), to 1 mole of the 
compound of formula (3), palladium complex such as 
tetrakistriphenylphosphine palladium is used in 5 to 50% by 
weight, preferably, 10 to 20% by weight; and the base such 

C3 

Cj as potassium acetate is used in 2 to 10 mole, preferably 2 

yj 

j,!, 10 to 5 mole. 



4i 



The reaction is carried out usually in an inactive 



solvent. Said solvent includes halogenated hydrocarbons 
such as dichloromethane , chloroform, and the like; ethers 
p such as ethyl ether, tetrahydrof uran , dioxane, and the 

p 15 like; aromatic hydrocarbons such as benzene, toluene, and 



the like; aprotic polar solvent such as dimethylf ormamide , 
acetone, ethyl acetate, and the like; or a mixed solvent 
thereof . 

The reaction temperature is usually 20 to the 
20 boiling point of the solvent used, preferably, within the 
range from 50 to 100 ''C. The reaction time is usually 30 
minutes to 24 hours, preferably 5 to 24 hours. 

Among the compound of formula (Ill-i), the compound 
(Ill-ia), in which the five- or six- membered ring formed 
25 by R20 with Rio and X is unsaturated, and the compound (III- 
ib), in which the five- or six- membered ring formed by R20 
with Rio and X is saturated can be prepared from the 
compound of formula (4) under an appropriate condition 
selected. 
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The compound (Ill-ia) which is unsaturated can be 
obtained in the reaction where, to 1 mole of the compound 
of formula (4), for example, iron dust used in is 5 to 20 
mole, preferably 5 to 10 mole in the presence of 
hydrochloric acid. The compound (Ill-ib) which is saturated 
can be prepared by subjecting the compound of formula (4) 
to hydrogenation. In the reaction, to 1 mole of the 
compound(4), for example, 10% palladium carbon catalyst is 
used 5 to 50 % by weight, preferably, 10% to 20% by weight. 

The reaction is carried out usually in an inactive 
solvent. Said solvent includes alcohol such as methanol and 
ethanol for the reaction using iron dust in the presence of 
hydrochloric acid, ethers such as ethyl ether and 
tetrahydrofuran, alcohols such as methanol and ethanol or a 
mixed solvent thereof for the hydrogenation. 

In the reduction reaction using iron dust in the 
presence of hydrochloric acid, the reaction temperature is 
usually 0 to the boiling point of the solvent used, 
preferably, within the range from 20 to 50 °C; and the 
reaction time is 30 minutes to 24 hours, preferably 30 
minutes to 2 hours. In the hydrogenation, the reaction 
temperature is usually 0 °C to the boiling point of the 
solvent used, preferably, within the range from 20 to 50 
°C; and the reaction time is 1 hour to 48 hours, preferably 
5 to 24 hours. 

After the completion of the reaction followed by 
routine treatment method optionally in combination with 
deprotection of the protective group of hydroxyl group, 
amino group and carboxyl group can be prepared the compound 
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of fonnula (III) . 

The deprotecting method of the protective group 
varies depending on the type of the protective group and 
the stability of the desired compound, and may follows the 
5 appropriate method described above or a similar method 
thereof . 

The compound (wherein, X is nitrogen, Y is CO, Z is 
carbon atom) of the formula (Ill-ii); 
R40 ^21 



10 [in the formula, R21 represents hydrogen atom or a hydroxyl 
group, R31 represents hydrogen atom, Rio, R40/ R50 and Xi have 
the meanings given above], which is a starting material in 
the preparation method A, can be prepared as follows. 

15 Preparation method B 

The compound of (Ill-ii) can be prepared by 
subjecting the compound of formula (5); 



^40 R50 

[in the formula, R40 and R50 have the meanings given above] 
20 to alkylation by Mitsunobu reaction followed by the 

reduction with sodium borohydride to obtain the compound of 
formula (6); 






[in the formula, Xi ,Rio, R40 and R50 have the meanings given 
above], followed by hydrogenation using palladium catalyst. 
The Mitsunobu reaction of the compound of formula (5) 
5 can be carried out by a method similar to method for 



C3 preparing the compound of formula (XX) from the compound of 

yj 

formula (XII). The compound of formula (6) can be prepared 

Si 

yi by applying the well-known reduction reaction using sodium 

yi 

g borohydride after Mitsunobu reaction. 

10 The compound of formula (Ill-ii) can be prepared from 

2- 

U the compound of formula (6) by applying hydrogenation 

f!J 

p reaction using for example, palladium catalyst such as 



palladium hydroxide. Said reaction is carried out usually 
in an inactive solvent. The solvent includes 

15 tetrahydrofuran and methanol. The reaction temperature is 
usually 20 °C to the boiling point of the solvent used, 
preferably, within the range from 20 to 50 °C. 

By controlling the reaction condition of the 
hydrogenation appropriately, the compound of formula (III- 

20 iia) (wherein, R21 is hydrogen atom, Xi ,Rio, R31, R40 and R50 
have the meanings given above) and the compound of formula 
(Ill-iib) (wherein, R21 is hydroxyl group, Xi ,Rio, R31, R40 
and R50 have the meanings given above) can be prepared. 
The compound of formula (Ill-iii); 
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T3^ 



R20a 



RlOa-A P 




0^ 



NH2 (lll-iii) 



"40 R50 

[In the formula, T3 Is single bond, or alkyl group or 
aralkyl group which may have protected substituent(s) 
having 1 to 3 carbon atoms, Rioa and Raoa are, the same or 
different, and independently optionally substituted 
saturated or unsaturated hydrocarbon group, Rso is a 
hydrogen atom or a saturated or an unsaturated hydrocarbon 
group, which may form a ring structure by binding to either 
Raoa or T3, and which may have optionally protected 
substituent (s) , R40 and R50 have the meanings given above], 
which is a starting material of the preparation method A, 
can be prepared as follows. 

Synthetic method C 

The compound of formula (Ill-iii) can be prepared by 
undertaking the Mitsunobu's reaction of the compound of 
formula (5) with the compound of formula (7); 
Rioa-CH{OH) -T3-CO-R20a ( 7 ) 

[in the formula, T3, Rioa, and Raoa have the meanings given 
above] followed by reduction using sodium borohydride and 
then ring closure under an acidic condition to produce the 
compound of formula (8); 
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Rioa-A P 




0' 



NO2 (8) 



f^40 R50 

[in the formula, T3, Rioa, Rzoa. R40 and R50 have the meanings 
given above], which is subjected to hydrogenation to obtain 
the compound of formula (Ill-iii'); 



F*40 R50 

[in the formula, T3, Rioa. Raoa. R40 and R50 have the meanings 
given above] followed by introducing a substituent using 
Rso-Liii (wherein, Lm is halogen atom). 

The Mitsunobu reaction of the compound of formula (5) 
can be carried out by a method similar to the method for 
preparing the compound of formula (XX) from the compound of 
formula (XII). After the Mitsunobu reaction, the reduction 
reaction is carried out by the well-known reduction method 
using sodium borohydride. Next, the reaction is carried out 
in an inactive solvent such as tetrahydrofuran by adding 
the organic acid such as trif luoroacetic acid, acetic acid 
and formic acid to afford the compound of formula (8). 

The reaction temperature is usually 20 °C to the 
boiling point of the solvent used, preferably, within the 
range from 70 to 130 °C. 

The hydrogenation reduction of the compound of 




^203 



NHz (lll-iii') 
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formula (8) can be carried out by the method similar to the 
method for preparing the compound of formula (Ill-ii) from 
the compound of formula (6) to produce the compound of 
formula (Ill-iii' ) . 

The process wherein the compound of formula (Ill-iii) 
can be transformed from the compound of formula (Ill-iii') 
is carried out by the protection the amino group using the 
well-known protective group for amino group such as tert- 
butoxycarbonyl group followed by the reaction with Rao-Liii 
in the presence of an appropriate base such as lithium 
hexamethylsilazide and the removal of the protective group 
for amino group. 

The protection for amino group can be carried out 
under ordinary condition. 

In the reaction with Reo-Liiif to 1 mole of that the 
compound of formula (Ill-iii'), Rso-Lin is usually used in 
1 mole or more, preferably 3 mole; the base such as lithium 
hexamethylsilazide is usually used in 1 or more moles, 
preferably 3 mole. The reaction temperature is preferably - 
78 to 20 °C. The protective group of amino group can be 
removed according to the ordinary method. 

The compound of formula (8) can be prepared by 
reducing the compound of formula ( 9 ) ; 



R40 R50 

[in the formula, R40 and R50 have the meanings given above] 
to produce the compound of formula (10); 




NO2 (9) 
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N02 (10) 



[in the formula, R40 and R50 have the meanings given above], 
which is reacted with the compound of formula (11); Rioa- 
CH{NH2)-T3-CH(OH)-R20a (H) 

[in the formula, T3, Rioa and Raoa have the meanings given 
above ] . 

In the reduction of the compound of formula (9), to 1 
mole of the compound of formula (9), sodium borohydride is 
used in 0.5 mole preferably in an inactive solvent such as 
tetrahydrof uran . The reaction temperature is below 0 °C, 
preferably -78 ""C. 

In the reaction between the compound of formula (10) 
and the compound of formula (11), to 1 mole of the compound 
of formula (11), the compound of formula (11) is used in 1 
mole or more, preferably 1 mole; and molecular sieves 4A 
can be added in 3 times the weight of the compound of 
formula (10) . 

The reaction is usually carried out in inactive 
solvent. The inactive solvent is preferably tetrahydrof uran 
and dimethylformamide, and so on. 

The reaction temperature is usually 20 °C to the boiling 
point of the solvent used, preferably, within the range 
from 100 to 120 °C. 

The compound of formula (Ill-iv); 




R20b 

NH2 (lll-iv) 

[R20b represents optionally substituted lower alkyl group or 
aralkyl group, Rio, R40 and R50 have the meanings given 
above], which is a starting material of the synthetic 
5 method A, can be prepared by using the compound of formula 
(6) as a starting material as follows. 

Synthetic method D 

The compound of formula (Ill-iv) can be prepared by 
10 reacting the compound of formula (6) with Raob- OH (wherein, 
Raob has the meaning given above) followed by hydrogenation. 

The reaction between the compound of formula (6) and 
R20b-OH can be carried out by dissolving the compound of 
formula (6) into Raob-OH, the reaction can be carried out, 
15 for example , in case where the compound of formula ( 6 ) is 
used in 1 mole, the catalytic amount of p-toluenesulf onic 
acid, preferably 0.1 mole is added. 

The reaction temperature is usually 20 °C to the 
boiling point of the R20b-OH used( wherein, R20b has the 
20 meaning given above) , preferably, within the range from 90 
to 100 "^C. 

Next, the compound of formula (Ill-iv) can be 
prepared by applying hydrogenation under the condition 
similar to that of the reaction for preparing the compound 
25 of formula (Ill-ii) from the compound of formula (6). 
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The compound of formula (II) synthesized by the 
synthetic method A using the compound of formula (Ill-iv) 
as a starting material can also be prepared by reacting the 
compound of formula (Ill-iv'); 




i: f-NHa (Ill-iV) 

Q 5 "50 
UJ 

p'" [In the formula, Rio , R40 and R50 have the meanings given 

y|3 above] with the compound of formula (II) synthesized from 



U1 

s 

O The compound of formula (III-v); 

flJ 



the compound of formula (IV) under condition similar to 
that of the reaction between the compound of formula (6) 
10 and the Raob-OH. 



N-N 



o 




NHa (III-V) 



7< 

"40 R50 

[in the formula, T4 represents optionally substituted C1-2 
alkylene group, Rioa, R20a, R40 and R50 have the meanings given 
15 above], which is the starting material of the synthetic 
method A, can be prepared by transforming the compound of 
formula (1) to hydrazide followed by the ring closure to 
obtain the compound of formula (12); 

HN-NH 

■NO2 (12) 




20 [in the formula, R40 and R50 have the meanings given above]. 
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which is reacted with the compound of formula (13); 
Rioa-CH(La)-T4-CH(La)-R20a (13) 

[in the formula. La represents halogen atom, T4, Rioa and Raoa 
have the meanings given above] followed by hydrogenation. 

Synthetic method E 

The hydrazide compound of formula (1) can be prepared 
by the reaction similar to the reaction between the 
compound of formula (1) and the compound of formula (2), 
thus, the hydrazide compound of formula (1) can be 
synthesized by activating the compound of formula (1) under 
the similar condition followed by reaction with hydrazine. 

To 1 mole of the compound of formula (1), hydrazine 
is used in 1 or more mole, preferably 1 to 3 mole, 

The reaction is usually carried out in an inactive 
solvent. Said solvent includes preferably tetrahydrofuran, 
dimethylf ormamide, and so on. 

The reaction temperature is usually 20 °C to the 
boiling point of the inactive solvent used, preferably, 
within the range from 20 to 50 *^C. 

The hydrazide obtained above is heated in an inactive 
solvent such as dimethylformamide to prepare the compound 
of formula (12) . 

In the reaction between the compound of formula (12) 
and the compound of formula (13), to the compound of 
formula (12) of 1 mole the compound of formula (13) is 1 
mole or slightly more, preferably 1 mole. Said reaction can 
be carried out in an inactive solvent such as 
dimethylformamide usually without the addition of base. 
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However, the reaction can be carried in the presence of 
tertiary amine such as triethylamine . 

The reaction temperature is usually from room 
temperature to the boiling point of the inactive solvent 
used, preferably, within the range from 100 to 120 ^C. 

After the completion of the above reaction followed 
by applying hydrogenation under condition similar to that 
of the reaction for preparing the compound of formula (III- 
ii) from the compound of formula (6), the compound of 



10 formula (Ill-iv) can be obtained. 

yS The compound of formula (Ill-vi); 

U1 

h 

D T I — NH2 (Ill-vi) 

Cj 
nj 

[in the formula, Rio. R40 and R50 have the meanings given 
above], which is the starting material of the synthetic 
15 method A, can be prepared by using the compound of formula 
(12) as a starting material as follows. 




Synthetic method F 

The compound of formula (Ill-vi) can be prepared by 
20 reacting the compound of formula (12) with the compound of 
formula (14); 
Rio-La (14) 

[in the formula. La has the meaning given above] followed 
by hydrogenation. 
25 The reaction for preparing the compound of formula 

(Ill-vi) from the compound of formula (12) and the compound 
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of formula (14) can be carried out under condition similar 
to that of the reaction for preparing the compound of 
formula (III-v) from the compound of formula (12). 
The compound of formula (Ill-vii); 




[in the formula. Pi represents a protective group of 
hydroxyl group, R40 and R50 have the meanings given above], 
which is the starting material of the synthetic method A, 
can be prepared by applying the following method using the 
compound of formula (1) as a starting material. 

Synthetic method G 

The compound of formula (Ill-vii) can be prepared by 
synthesizing amide compound from the compound of formula 
(1) and diethyl amino malonate followed by cyclization and 
then decarboxylation under a basic condition to obtain 
ester compound, the ester group of which is subjected to 
reduction to prepare hydroxyl compound, which is protected 
by the appropriate protective group and then subjected to 
hydrogenation . 

The reaction between the compound of formula (1) and 
diethyl aminomalonate can be carried under condition 
similar to that of the step for preparing the compound of 
formula (XIX) from the compound of formula (XVII). 

The cyclization reaction is carried out by using an 
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appropriate base, for example, sodium hydride. To 1 mole of 
the amide compound, sodium hydride Is usually used In 1 
mole or more, preferably 1 to 3 mole. 

The reaction Is usually carried out in an inactive 
solvent such as tetrahydrofuran, dimethylformamide and 
dimethylsulf oxide. The reaction temperature is usually 0 °C 
to the boiling point of the inactive solvent used, 
preferably, within the range from 20 to 100 °C. 

The decarboxylation reaction is carried out in the 
presence of an appropriate base such as sodium hydroxide. 
To 1 mole of the cyclized compound, the base such as sodium 
hydroxide is usually used in 1 mole or more, preferably 3 
to 5 mole. The reaction is usually carried out in an 
inactive solvent. Said solvent includes preferably alcohols 
such as ethanol. The reaction temperature is usually 20 °C 
to the boiling point of the inactive solvent used, 
preferably, within the range from 50 to 100 °C. 

The reduction of ester can be carried out according 
to ordinary reduction method by using, for example, sodium 
borohydride. To 1 mole of the ester compound, sodium 
borohydrade is usually used in 1 mole or more, preferably 3 
to 10 mole. The reaction is usually carried out in inactive 
solvent. Said solvent includes preferably alcohols such as 
methanol and ethanol. The reaction temperature is usually 0 
to 20 °C, preferably 0 °C. 

As to the protective group for newly formed hydroxyl 
group, the groups described in the synthetic method A can 
be used. The preferable examples include tert- 
butyldimethylsilyl group, tert-butyldiphenylsilyl group and 



165 



so on. As to the reaction condition, the generally well- 
known condition can be applied. 

After the completion of the above reaction followed 
by applying hydrogenation under the condition similar to 
that of the reaction for preparing the compound of formula 
(Ill-ii) from the compound of formula (6), the compound of 
°C formula (Ill-vii) can be obtained. 

The compound of formula (Ill-viii); 



^40 R50 

[in the formula, Rioa represents optionally protected 
saturated or unsaturated hydrocarbon group, R20C represents 
hydrogen atom or optionally substituted saturated or 
unsaturated hydrocarbon group, R40 and R50 have the meanings 
given above], which is the starting material of the 
synthetic method A, can be prepared by using the compound 
of formula (1) as a starting material as follows. 

Synthetic method H 

The compound of formula (Ill-viii) can be prepared by 
esterif ication of the compound of formula (1) followed by 
coupling reaction with the compound of formula (15); 



A>Bu3Sn 

[in the formula, Rz represents methyl group or ethyl group, 
R20C has the meaning given above] to afford the compound of 
formula (16); 




NH2 (Ill-viii) 
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1 




(16) 



[in the formula, R2, R20C, R40 and R50 have the meanings given 
above], which Is converted to the amide compound by using 
Rioa-NHa (wherein, Rioa has the meaning given above) followed 
by cycllzatlon under an acidic condition, and then reducing 



alkoxy group and nltro group respectively. 
h= The methyl-esterlf Icatlon of the compound of formula 

(1) Is carried out In methanol by adding a small amount of 
concentrated sulfuric acid under heating according to the 
jf 10 generally well-known condition In terms of chemical 
synthesis . 

HJ 

£j In the reaction between the above methyl ester and 



the compound of formula (15), to 1 mole of the methyl ester, 
the compound of formula (15) Is usually used In 1 mole or 
15 more, preferably 1 to 3 moles and palladium catalyst such 
as tetraklstrlphosphlne palladium Is used In preferably 3 
to 5 mole% . 

The reaction Is usually carried out In an Inactive 
solvent such as tetrahedrof uran . The reaction temperature 
20 Is usually 50 °C to the boiling point of the solvent used, 
preferably 70 to 100 °C. 

The amldatlon between the compound of formula (16) 
and Rioa-NH2 can be carried out by applying the condition 
similar to that of the process for preparing the compound 
25 of formula (XIX) from the compound of formula (XVII). 

The cycllzatlon reaction of the amide compound 
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obtained above can be usually carried out under an acidic 
condition for example, in mixed solvent such as 
concentrated sulfuric acid and an inactive solvent like 
ethanol. The reaction temperature is usually 20 ®C to the 
5 boiling point of the inactive solvent, preferably 20 to 50 

The reduction of alkoxy group can be carried out for 
example, by using triethylsilane with the addition of an 
l^] appropriate acid. 

■ 10 To 1 mole of the cyclized compound, triethylsilane is 

2? usually used in 1 or more moles, preferably 3 to 5 mole and 

s the acid added such as the complex of boron trifluoride 

with ether is used in 1 mole or more, preferably 3 to 5 



Q 

m 

15 solvent such as chloroform and dichlorome thane . The 



moles. The reaction is usually carried out in an inactive 



reaction temperature is usually 0 to 50 **C, preferably 20 °C. 

The reduction of nitro group can be carried out by 
applying hydrogenation in condition similar to that of the 
process for preparing the compound of formula (Ill-ii) from 
20 the compound of formula (6) to synthesize the compound of 
formula (Ill-viii). 

According to the synthetic method A, the compound of 
formula (Ill-viii'); 
R20C1 



NH2 (Ill-viii") 



25 [in the formula, R20C1 is hydrogen atom, Rioa, R40 and R50 have 
the meanings given above], which is used as a starting 
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material for preparing the compound of formula (Il-viii'); 



R40 R50 

[in the formula, Aro, Rioa, Raoci. R40 and R50 have the 
meanings given above ] , which can also be prepared by 
applying the following method. 

The reaction of the compound of formula (Ill-vii) 
with the compound of formula (14) followed by using the 
compound of formula (IV) according to the synthetic method 
A, affords the compound of formula (Il-viii'); 



R40 R50 

[in the formula, Aro, Rioa, Pi. R40 and R50 have the meanings 
given above]. Next, the protective group of hydroxyl group 
is removed to afford the hydroxyl compound , which is 
converted to methanesulfonate ester and then treated under 
a basic condition, finally followed by hydrogenation to 
obtain the compound of formula (Il-viii'). 

The deprotection of the protective group of hydroxyl 
group in the compound of formula (Il-viii') can be carried 
out according to the genelally well-known method. For 
example, in case where the protective group is, for example, 
tert-butyldimethylsilyl, the deprotection can be carried 




Q 
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out by using concentrated hydrochloric acid in methanol. 

In the methanesulf onation, to 1 mole of the alcohol 
obtained above, triethylamine is usually used in 1 mole or 
more, preferably 1 to 3 mole and methanesulf onic chloride 
is usually 1 mole or more, preferably 1 to 3 mole. The base 
used in the next step, for example, 1,8- 

diazabicyclo[5,4,0]undeca-7-ene (DBU) is usually 1 mole or 
more, preferably 1 to 3 moles. The reaction is usually 
carried out in an inactive solvent such as 

dimethylf ormamide . The reaction temperature is usually 0 to 
50 °C, preferably 0 to 20 

The compound of formula (Ill-viii') can be prepared 
by hydrogenation of the compound obtained in the above 
reaction under the condition similar to the reaction for 
preparing the compound of formula (Ill-ii) from the 
compound of formula (6). 

The compound of formula (Ill-ix'); 




m, (Ill-ix') 



"40 R50 

[in the formula, Rioc represents optionally substituted 
saturated or unsaturated hydrocarbon group, R40 and R50 have 
the meanings given above] and the compound of formula (III- 
ix" ) ; 
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[in the formula, Rioc. R40 and R50 have the meanings given 
above], which are the starting material(s) in the synthetic 
method A, can be synthesized according to the following 
method, using the known compound(s) per se represented by 
5 the formula (17); 



"40 R50 

or the compound(s) prepared from said compound(s) by per se 
known methods as starting material(s). 

10 Synthetic method I 

The compound of formula (Ill-ix') and the compound of 
formula (Ill-ix") can be prepared by the Mitsunobu reaction 
between the compound of formula (17) and Rioc-OH [in the 
formula, Rioc has the meaning given above] followed by 

15 hydrogenation. 

The Mitsunobu 's reaction of the compound of formula 
(17) can be carried out by applying the method similar to 
that for preparing the compound of formula (XX) from the 
compound of formula (XII). 

20 The hydrogenation of the compound obtained in the 

above reaction, is carried out by applying the condition 
similar to that of the method for preparing the compound of 
formula (Ill-ii) from the compound of formula (6) to obtain 
the compound of formula (Ill-ix') and the compound of 

25 formula (Ill-ix"), 




The compound of formula (III-x); 
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(Ill-X) 

[In the formula, Riod represents optionally substituted 
saturated or unsaturated hydrocarbon group, R40 and R50 have 
the meanings given above], which is the starting material 
in the synthetic method A, can be prepared by using the 
compound of formula (18); 
.0^1 



(18) 



[in the formula, Riocr R40 and R50 have the meanings given 
above], which is the intermediate in the synthetic method I, 
according to the following method. 

Synthetic method J 

The compound of formula (18) is subjected to the reduction 
to afford the compound of formula (19); 





NO2 (19) 



[in the formula, R40 and R50 have the meanings given above], 
which is subjected to the Mitsunobu reaction with Riod 

-OH 

[in the formula, Riod has the meaning given above] followed 
by hydrogenation to obtain the compound of formula (III-x), 
In the reduction of the compound of formula (18), to 
1 mole of the compound of formula (18), sodium borohydride 
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□ 



PIS 



is usually used in 1 mole or more, preferably 3 to 5 mole. 
The reaction is usually carried out in an inactive solvent 
such as tetrahydrofuran. The reaction temperature is 
usually 0 to 50 °C, preferably 20 **C. 

The Mitsunobu reaction of the compound of formula 
(19) can be carried out by applying a similar method for 
preparing the compound of formula (XX) from the compound of 
formula (XII). 

The compound of formula (III-x) can be obtained by 



10 applying hydrogenation according to a similar method for 
41 preparing the compound of formula (Ill-ii) from the 



compound of formula ( 6 ) . 

The compound of formula (1), the compound of formula 
(5) and the compound of formula (15) can be known compounds 



£3 15 or can be prepared by using the known compound according to 
the conventional method. 

Next, the synthetic method of the compound of formula 
(IV), which is another starting material in the synthetic 
method A, is illustrated. Specifically, the compound of 
20 formula (IV) can be prepared according to the following 
synthetic methods from K to M. 

Synthetic method K 

Treating the ester compound of formula (20); 

(20) 

25 O Aro 

[in the formula, R' represents lower alkyl group, Aro bas 
the meaning given above] with hydrazine followed by 
reaction with nitrous acid, the compound of formula (IV); 



173 



[in the formula, Aro has the meaning given above] can be 
prepared . 

In transforming reaction wherein the compound of 
5 formula (20) is treated with hydrazine followed by reaction 
with nitrous acid to obtain the compound of formula (IV), 
Q hydrazine is usually used in 1 to 10 mole, preferably 3 to 

5 mole to the ester of the compound of formula (20) of 1 
mole. In the next reaction with nitrous acid, to 1 mole of 
'43 10 the ester of the compound of formula (20), sodium nitrite 



m 

s 

m 
Hi 



is usually used in 1 to 5 mole, preferably 3 to 5 mole. In 
the reaction, to 1 mole of the sodium nitrite acid, IN 
hydrochloric acid is usually used in 1 L to 5 L, preferably 
1 L to 3 L. 

15 The reaction is usually carried out in an inactive 

solvent . 

Said solvent includes for example, alcohol such as 
methanol and ethanol in the reaction with hydrazine, and 
water, ethers such as tetrehydrof uran and dioxane, 

20 halogenated hydrocarbons such as dichloromethane and 

chloroform or the mixed solvent thereof in the reaction 
with nitrous acid. 

The reaction temperature in the reaction with 
hydrazine is usually 0 °C to the boiling point of the 

25 solvent used, preferably 20 to 50 °C and the reaction time 
is usually 1 to 48 hours, preferably 5 to 24 hours. The 
reaction temperature in the reaction with nitrous acid is 
usually 0 to 50 preferably 0 to 20 and the reaction 
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time is usually 30 minutes to 5 hours, preferably 30 
minutes to 2 hours. 

The compound of formula (20) is the known compound or 
can be prepared according to the conventional method for 
5 preparing ester. 



Synthetic method L 



! 3 



^: The compound of formula (IV-i); 

H 

K mA^n^ (IV-i) 




ui 

10 [in the formula, R" and R" ' independently represent 

3- 

n optionally substituted saturated or unsaturated 5 or 6 

nj 

membered rings, which may contain nitrogen atom taken 

nj 

together with carbon atom to which they bind, 
respectively.] can be prepared from the known compound, 
15 that is ethyl l,2,4-triazin-5-carboxylate as a starting 

material, after synthesizing the compound of formula (21); 



(21) 




[in the formula, R" and R"' have the meanings given above] 
according to the synthetic method K. 
20 The compound of formula (21) can be obtained by 

reacting ethyl 1 , 2 , 4-triazin-5-carboxylate with the 
compound of formula (22); 
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=1= 



0 



R" 



N-^. (22) 



.pn. 

[in the formula, R" and R" ' have the meanings given above]. 

To 1 mole of ethyl l,2,4-triazin-5-carb03cylate, the 
compound of formula (22) is usually used in 1 or more moles, 
preferably 1 to 5 mole. The reaction is usually carried out 
in an inactive solvent. Said solvent includes for example, 
chloroform. The reaction temperature is usually 20 °C to 
the boiling point of the inactive solvent used, preferably 



20 to 70 °C. 

H 

4'i 10 The compound of formula (IV-i) can be prepared from 

m 

s the compound of formula (21) by applying the method similar 



to the method for preparing the compound of formula (IV) 



Z] from the compound of formula (20) in the synthetic method K. 

1 1 J 

m 

15 Synthetic method M 

The compound of formula (IV-ii); 

X IV-ii 

[in the formula, Ario represents Aro which comprises a 
substituent of -Sn(n-Bu)3] can be prepared by using the 
20 compound of formula (23); 

RvX (23) 

0 Arioi 

[in the formula, Arioi represents Aro given above, which 
comprises a substituent of -Xio (wherein, Xio is halogen 
atom), R' has the meaning given above] as a starting 
25 material . 

The compound of formula (24); 
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R. A, (24) 

0 Ario 



JSS 
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[in the formula, Arioi and R' have the meanings given 
above] can be synthesized by reacting the compound of 
formula (23) with hexa-n-butylditin using palladium complex 
5 such as tetrakistriphenylphosphine palladium as a catalyst 
according to the synthetic method K. 

In the reaction between the compound of formula (23) 
and hexa-n-butylditin, to 1 mole of the compound of formula 
(23), hexa-n-butylditin is usually used in 1 or more moles, 

10 preferably 1.5 to 3 moles and tetrakistriphenylphosphine 
palladium is usually used in 0.05 to 0.2, preferably 0.1 
mole. The reaction is usually carried out in an inactive 
solvent. Said solvent includes for example, dioxane. The 
reaction temperature is usually 50 to the boiling point 

15 of the inactive solvent used, preferably 70 to 130 °C. 

The compound of formula (IV-ii) can be prepared from 
the compound of formula (24) by applying the method similar 
to the method for preparing the compound of formula (IV) 
from the compound of formula (20) in the synthetic method K. 

20 Next, the preparation method of the compound of 

formula (V) ; 



R40 R50 

[in the formula, X, Y, Z, Rio, R20. Rao* R40/ R50 and - have 
the meanings given above], which is the starting material 
25 in the preparation method B, is illustrated. Specifically, 
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the compound of formula (V) can be prepared according to 
the following synthetic method N. 

Synthetic method N 

The compound of formula (V) can be prepared by 
converting the compound of formula (25); 

\0 ^20 



f^40 R50 

[in the formula, X, Y, Z, Rio, R20, R30, ^ao> R50 and - have 
the meanings given above] to the corresponding chloride 
followed by reaction with sodium azide. 

The reaction for transforming to the chloride of 
carboxylic acid compound of formula (25) can be carried out 
by applying the method similar to that for preparing acid 
halide from the compound of formula (XVIII) under a similar 
reaction condition. To 1 mole of acid chloride obtained 
above, sodium azide is usually used in 1 to 5 mole, 
preferably 1 to 3 mole. The reaction can be carried out in 
water or, if necessary, a mixed solvent of water and 
tetrahydrofuran to obtain the compound of (V) . 

The reaction temperature is usually 0 to 50 *^C, 
preferably 0 to 20 °C and the reaction time is usually 30 
minutes to 12 hours, preferably 1 to 5 hours. 

The compound of formula (VI), which is another 
starting material in the preparation method B is a known 
compound or can be prepared by applying the conventional 
method for synthesizing amino compound. 




(25) 
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The IC50 values for Cdk4 and Cdk6 activities and cell 
growth inhibition were determined to show the utility of 
the compounds in the invention concretely. 

5 Cdk4 Inhibory Activity 

(1) Preparation of cyclin Dl-Cdk4 and cyclin D2-Cdk4 

cDNA of Cdk4 and its activator cyclin Dl or D2 was 
subcloned into a baculovirus -expression vector to make 
recombinant baculovirus and then, they are co- infected to 
10 insect cell Sf9 to express an active complex of cyclin Dl- 
Cdk4 or cyclin D2-Cdk4. The cells were recovered and 
solubilized and purified by HPLC columnchromatography (The 
the enzyme are EMBO J. vol.15, p. 7060-7069, 1996). 

(2) Enzyme assay of cyclin Dl-Cdk4 and cyclin D2-Cdk4 

15 Synthetic peptide, which correspond to the amino acids 

on the positions of NoN775 to 787 of RB protein (Arg-Pro- 
i Pro-Thr-Leu-Ser-Pro-Ile-Fro-His-Ile-Pro-Arg) was used as a 

substrate. j [The_ EMBO V T> . p, 7060-7069. 1996) 

The reaction was carried out using the modified 
20 procedure of Kitagawa^^s method (Oncogene, vol.7, p. 1067 - 
1074, 1992). The volume of the reaction solution was 21.1 

ML. The reaction buffer{R buffer) consisted of 20 mM Tri- 
HCl buffer(pH7.4)/10 mM MgCl2/4.5 mM 2-mercaptoethanol/l mM 
ethyleneglycolbis( /3 -aminoethylether ) -N,N,N' ,N' -tetracetic 
25 acid(EGTA). Purified cyclin Dl-Cdk4 or D2-Cdk4, 100 MM 
peptide substrate, 50 MM unlabeled ATP and ATP labeled 
with IM Ci r -33P( 2000-4000 Ci/mmole) were added to the 
reaction mixture. The mixture was incubated at 30 for 45 

min. 10 ML of phosphate buffer (350 mM) was added to stop 
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the reaction. The peptide substrate was absorbed to P81 
paper and its radioactivity was measured by a liquid 

scintillation counter. ATP labeled with r-33P was 
purchased from Daiich Chemicals, Ltd. 

1 . 1 M L of the solution of test compound in DMSO was 
added to the reaction mixture, while the addition of 

DMSO (1.1 UL) was used as the control. 

As the typical compounds of the present invention, 
compounds in working examples No. 131, 165, 329 and 579 were 
selected to be tested. The IC50 values for cyclin Dl-Cdk4 
and cyclin D2-Cdk4 were determined and the results were 
shown in the following table. 



Table 1 



Compounds 


IC5o(Jt^M) 


cyclin Dl-Cdk4 


cyclin Dl-Cdk4 


Working Example 
No. 131 


0.061 


0.019 


Working Example 
No. 329 




0.033 


Working Example 
No. 165 




0.016 


Working Example 
No. 579 




0.011 


(±)flavopiridol 


0.36 


0.056 



It is clear that compounds of the invention have 
stronger inhibitory activity against cyclin Dl-Cdk4 or 
cyclin D2-Cdk4 than that of the known Cdk4 inhibitor 

( ± ) f lavopir idol . 

Cdk6 Inhibiting Activity 

(1) Preparation of cyclin Dl-Cdk6 and cyclin D3-Cdk6 

As the same method of preparing cyclin Dl-Cdk4, cDNA 
of Cdk6 and its activator cyclin Dl or D3 was recombined 
with baculovirus- expression vector to make recombinant 
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baculovirus. This was co-infected to insect cell Sf9 to 
express an active complex of cyclin Dl-Cdk6 or cyclin D3- 
Cdk6. The cells were recovered and solubilized and purified 
by HPLC columnchromatography. 
5 (2) Enzyme assay of cyclin Dl-Cdk6 and cyclin D3-Cdk6. 

A peptide '^s^bstrate used for cyclin Dl-Cdk6 was 
synthetic peptide (Ws-Ala-Pro-Leu-Ser-Pro-Lys-Lys-Ala-Lys ) 



and that used for cyclrii D3-Cdk6 was synthetic peptide 
P (Arg-Pro-Fro-Thr-Leu-Ser-Pro-Ile-Pro-His-Ile-Pro-Arg) (The 

yj \ 

M 10 EMBO J. vol.15, p. 7060-7069, M96) . 



yj The reaction was carried out using the modified 

Uf 

□ 

o 
m 

Q 15 peptide substrate or cyclin D3-Cdk6 and 100 MM pipetide 



procedure of Kitagawa's method (Oncogene, vol.7, p. 1067- 
1074, 1992). The volume of the reaction solution was 21.1 
Uh. Purified cyclin Dl-Cdk6 in R buffer and 400 MM 



substrate, unlabeled ATP (50 MM) and iMCi ATP labeled 
with r -33P(2000-4000 Ci/mmole) were added to the reaction 
mixture. The mixture was incubated at 30 °C for 20 or 45 

min. Then, 10 ML of phosphate buffer (350 mM) was added to 
20 stop the reaction. The peptide substrate was absorbed to 
P81 paper and its radioactivity was measured by a liquid 
scintillation counter. 

1.1 ML of the solution of test compound in DMSO was 
added to the reaction mixture, while the addition of 

25 DMSO (1.1 ML) was used as the control. 

As the typical compounds of the present invention, 
compounds in working examples No. 131, 165, 329 and 579 
were selected to be tested. The IC50 values for cyclin Dl- 
Cdk6 and cyclin D3-Cdk6 were determined and the results 




were shown in the following table. 



Table 2 



Compounds 


ICsoCMM) 


cyclin Dl-Cdk6 


cyclin D3-Cdk6 


Working Example No. 131 


0.013 




Working Example No. 329 


0.065 




Working Example No. 165 




0.013 


Working Example No. 579 




0.022 



This results show that the compounds in this 



invention have a strong inhibitory activities against 
5 cyclin Dl-Cdk6 and cyclin D3-Cdk6. 

Activity of Inhibiting Cell Growth 

(1) Method of cell culture 

Clinical separative cancer cells HCT116 were cultured 
10 in Dulbecco' modified Eagle's medium with 10% Fetal Bovine 

Serum, and clinical separative cancer cells MKN-1 were 

cultured in RPMI1640 medium added 10% Fetal Bovine Serum. 

Both cells were cultured at 37 *^C, under 5% CO2 and 

saturated steam. 
15 (2) Determination of activity of inhibiting cell growth 

The activity of inhibiting cell growth was measured 

using the modified method of Skehan'^s method {J.Natl. 

Cancer Inst. Vol.82, p. 1107-1112, 1990), and so on. One 

hundred M L each of the culture medium containing 1x10^ 
20 HCT116 or MKN-1 as living cells was pipetted to 96 -well 
dish and cultured over night. On the next day, DMSO 

solution of compounds No. 131 and ( ± )f lavopiridol were 
diluted with DMSO serially. Then, the diluted compounds or 
DMSO as the control, was added to the medium. One hundred 
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M L of the medium added with the diluted drug solutions or 
DMSO was added to the cells cultured in 96 -well dish, and 
was incubated for further 3 days. 

To each well, 50 U L of trichloroacetic acid (50%) 
was added to fix the cells. The cells were stained using 
0.4% sulforhodamine B. Sulf orhodamine B was extracted with 
lOmM tris buffer, and the optical density at 560nm was 
compared with that of control at 450 nm. The results of 
IC50 values of the compound in working example No. 131 and 
{ ± )f lavopiridol were shown in the following table. 



Table 3 



Compounds 


ICsoCMM) 


IC5o(MM) 


HCT116 Cell 


MKN-1 Cell 


Compound in Working Example 
No. 131 


0.013 


0.10 


( ± ) f lavopiridol 


0.15 


0.87 



This results show that the compounds in the invention 
have a stronger activity of inhibiting cell growth in 
compared with that of the known compound, ( ± )f lavopiridol 
which has an activity of inhibiting Cdk. Therefore, they 
may be used as antitumor agent. 



The compounds in the invention may be used in cancer 
treatment for example the treatment of human colon cancer. 

When used as antitumor agent, the compounds may be 
used in the form of pharmaceutically acceptable salts like 
salts with metals such as sodium, potassium, and so on. 

The salts, which can be pharmaceutically acceptable, 
can be synthesized by combining the methods generally used 
in organic chemistry, for excimple, the neutralization 
titration of the free form of the compounds in the present 
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invention using alkaline solution. 

When used as an antitumor agent, the compounds in the 
invention may be administrated in any formulation, for 
example, oral formulations such as tablets, capsules, 
5 powders, granules or sterilized parenteral formulations 
such as solutions, suspensions, and so on. 

In cases of solid formulation, compounds in the 
Q invention may be prepared directly as the forms of tablets, 

[ij capsules, powders, or prepared with proper additives. As 

SI 10 the additives, there can be mentioned the additives 



m 



generally used in preparing the above-mentioned 
formulations, for example, sugars, like dextrose, lactose. 



s 

□ 

"|» and so on, starches, like maize, wheat, rice, and so on, 

Q 

flJ aliphatic acids like, steric acid, and so on, inorganic 

P 

15 salts, like sodium metasilicate, magnasium aluminate, 

anhydrous calcium phosphate, and so on, synthetic polymer, 
like polyvinylpyrrolidone, polyalkyleneglycol , and so on, 
salts of aliphatic acid, like calcium stearate, meganisium 
stearate, and so on, alcohols, like stearylalcohol, benzyl 

20 alcohol, and so on, synthetic cellulose derivatives, like 
methylcellulose , carboxyl methylcellulose, ethylcellulose, 
hydroxy propyl methylcellulose, and so on, others, like 
water, zeratine, tark, plant oil, gum Arabic, and so on. 
In the solid pharmaceutical composition of the 

25 invention, such as tablets, capsules, granules, powders, 
and so on, the amount of active ingredient is usually 0.1 
to 100% by weight, or preferably 5 to 100% by weight of 
total weight of the composition. In cases of the liquid 
pharmaceutical composition of the invention, water. 
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alcohols or plant oil, like soybean oil, peanuts oil, 
sesame oil, and the like may be used as proper additives to 
prepare suspensions, syrups, injections, and so on. 

When administrated orally as intramuscular injection, 
5 intravenous injection or subcutaneous injection, the 

examples of proper solvents may be the following substances 
or their mixture; distilled water for injection, lidocaine 

Q hydrochloride aq. solution (for intramuscular injection), 

P 

yj physiological saline, dextrose, ethanol , liquids for 



a 



10 intravenous injection (like solution of citric acid, sodium 



'^i citrate, and so on) , electrolyte solutions (for intravenous 

y I 

s drip infusion, intravenous injections), and so on, 

£3 

When used as injections, the above-mentioned 

U 

substances or their mixture may be used by dissolving prior 



15 to use, or used by dissolving the powder or with proper 
additives before use. The content of active ingredient in 
these injections is usually in the range of 0.1 to 10% by 
weight, or preferably 1 to 5%. When used as solutions such 
as suspensions or syrups, the content of active ingredient 

20 can be 0.5 to 10% by weight. 

As a practical matter, the preferable dosage of the 
present invention can be determined according to the kind 
of the compounds, the kinds of contents used in formulation, 
frequency of the use, specific position to be treated and 

25 the situation of the patients. For example, oral dosage for 
an adult may be 10 to 500 mg/day and parenteral dosage like 
injection may be 10 to 100 mg/day. Single dose or multiple 
dose of 2 to 5 times a day may be applied, while times of 
administration may be different depending on administration 
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routs and situation of the patients. 

The best Mode for Carrying out the Invention 

Hereunder, the present invention is illustrated in 
more detail by the following Reference Examples and 
Examples. However, the scope of the present invention is 
not to be considered to be restricted to the present 
embodiment . 

In the Thin Layer chlomatography in the Examples and 
Reference Examples, the Silica gel6oF254 plates manufactured 
by Merck & Co., were used as the TLC-plate, and as the 
detection method, the UV-detector was adopted. As silica 
gel for the column chlomatography, Wako gel TM C-300 or C- 
200 manufactured by Wako Pure Chemicals, Ltd. was used. As 
HPLC, HPllOO series manufactured by Heulet Packard was used 

MS spectrum was measured by JMS-SX102A (jeOL) or QUATTRO 
II(Micro Mass). NMR (Nuclear Magnetic Resonance) spectrum 
was measured by a Gemini-200(200MHz, Varian), Gemini- 
300(300MHz, Varian) and VXR- 300 (300MHz, Varian), using 
TMS(tetra methyl silan) for deuterated chloroform solutions 
and methanol for deuterated methanol as internal standard. 
All lvalues were in ppm. 

Abbreviations used in NMR have the following meanings; 

s : singlet 

d : doublet 

dd : double -doublet 

t : triplet 

dt : double triplet 
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q : quartet 
m : multiplet 
br : broad 

J : coupling constant 
5 Hz : Hertz 

CDCI3 : deuterated chloroform 
D2O : deuterium oxide 
Q DMSO-de ' deuterated dime thylsulf oxide 



CD3OD : deuterated methanol 



h 10 

4i Abbreviations used in Reaction formulas or the like have 



the following meanings; 



j= Ac : Acetyl group 



Et : Ethyl group 



15 n-Bu : n- Butyl group 
Bn : Benzoic group 
nrPr : n- propyl group 
i-Pr : iso-propyl group 
Me : Methyl group 

20 Ph : Phenyl group 
Py : Pyridine group 
TEA : Triethylamine 



25 
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Examples of the compounds In the present invention are 
concretely shown in the following tables. 
Table 4 




H 

T (,a) 
O 







Rinn QtriiPtiirp fnrmpri hv n< Rt. flnri X tnkpn tnnpthpr 


Ar 


R 




R 


Si 
Q 

y 


1 






H 


H 


H 


41 


2 






H 


H 


H 


S 

a 


3 






H 


H 


H 
















nj 


4 






H 


H 


H 


















5 






H 


H 


H 




6 




Mt 


H 


H 


H 




7 






H 


H 


H 




8 






H 


H 


H 




9 


0 




H 


H 


H 



5 



188 




190 




191 



Table 8 



Li 

C2 
UJ 

3 

I' 

=! = 

nj 




H 

T (la) 
0 



Example Ring structure formed by Ri.Rj and X taken together Ar 



R, 



43 




CHjCOgEt 


44 




C=N0H(C02EI) 


45 


li — 1 




46 




Ph 
Ph(4-CI) 


47 


o 


I> 

SO2Ph(4-N02) 


48 


o 




49 


o 




50 


o 




51 


o 




52 


o 




53 


o 





Me H 



Rb 



192 



Table 9 




(la) 



Example Ring structure formed by Rt, R2 and X taken together Ar R3 R|, 

or chemical structures of the substituents 



h5= 

hi. 

m 
q 

ejst 

a 
m 



54 



55 



56 



57 



58 



R^=H ; R2=0 



Ri=Me ; R2=0 



Ri=Et ; R2=0 



Ri=n-Pr ; R2=0 




Br 



H 






59 



Ri=i-Pr ; R2=0 




60 



Ri=n-Bu ; R2=0 




61 Ri=(CH2)40H; R2=0 




62 Ri=CH2CH(CH20H)2 ; R2=0 




63 Ri=CH2C00Et ; R2=0 



64 



Ri=Bn : R2=0 
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Table 10 




H 

O 



Example Chemical structures of the substituents Ar Rg Rb 

65 Ri=(CH2)2Ph ; R2=0 ^^X^ ^ " 



66 R,=CH2Ph(2-NH2) : R2=0 I J H H 

67 Ri=CH2Ph(3-NH2) : R2=0 



68 Ri=CH2(2-Py) ; R2=0 

69 Ri=CH2(3-Py) : R2=0 | J H 

70 Ri=CH2(4-Py) ; R2=0 

71 Ri=CH2Ph(4-MeOCO) ; R2=0 ^^X^ ^ " 

72 Ri=2-cyclohexen-1-yl ; R2=0 

73 Ri=cyclohexylmethyl ; R2=0 

74 Ri=N-methylpiperidin-4-yl ; R2=0 
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Table 15 




H 

Y (la) 
O 

Ra 



Example 


Ring structure formed by R„ Rj and X taken together 


Ar 


R. 


Rb 


Rc 


122 




u 


H 


H 


H 


123 


N — / 




H 


H 


H 


124 


r 




H 


H 


H 


125 


CHfOH 




H 


H 


H 




CHjNHj 

6 




u 
n 


n 


n 


127 




X) 


H 


H 


H 


128 


^^^^ — CH2OH 


X) 


H 


H 


H 


129 






H 


H 


H 


130 






H 


H 


H 


131 


u 




H 


H 


H 


132 




-0 


H 


H 


H 



Notes: 1 . The symbol ' • " in """^1^ means the position of annelation or the position of ring condensation. 

b 



Accordingly the product of Example 54 means 



2. The symbol " in means the position of annulation or the position of ring condensation. 



Accordingly the product of Example 79 means 
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Table 16 



O 
Q 
UJ 
hi 

ill 

yi 

s 

□ 

m 
p 



^ "SH H 



Example Y R i R 2 R 3 
or ring structure formed by X, Z, R,, R2 
and/or R3 taken together 



Ar 



R' 1 R' 



133 CO 



134 CO 



135 CO 



136 CO 



137 CO 



138 CO 



139 CO 



140 CO 



141 CO 



142 CO 



143 CO 




H 




same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



R'l 



same as the above 



same as the above ' 



same as the above ' 



same as the above 



H 

IP 



same as the above . 



same as the above 



same as the above . 



OH 



same as the above .^^-v^n 



same as the above 



same as the above 




H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 
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Table 17 



X \ H 



a 
y 

m 

e 

a 
4' 

nj 



Example Y Ri R2 R3 

or ring structure formed by X, Z, , 
and/or R3 taken together 



A r 



R' 1 R' 



144 CO 



145 CO 



146 CO 



147 CO 



148 CO 




same as the above 



same as the above 



same as the above 



0, 



same as the above 




same as the above same as the above 




same as the above 



same as the above 




H 



H 



H 



H 



H 



149 CO 



same as the above same as the above 



H 



150 CO 



same as the above 



same as the above 



H 



151 CO 



same as the above 



same as the above 



H 



152 CO 



same as the above same as the above"^X,^~^ 



H 



153 CO 



same as the above 



same as the above 



H 



154 CO 



same as the above 



i the above T^N 



H 
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Table 18 



CI 
« 
IJ 

Si 

m 

s 

0 

m 




3H H 

Y Ar 
O 



Example Y Ri R2 R3 Ar 

or ring structure formed by X, Z, R,, 
and/or R3 taken together 



R* 1 R' 



155 CO 



156 CO 



157 CO 



158 CO 



159 CO 



160 CO 



161 CO 



162 CO 



163 CO 



164 CO 



165 CO 




H 




same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



Q. 



same as the above 




same 



Q 

as the above \ N 




same as the above 



same as the above 



same as the above 



HO 



HO 



same as the above ^< \ 



same as the above 



same as the above 



same as the above 




same as the above 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



Table 19 




Example Y Ri R2 R3 Ar R' 1 R' 2 

or ring structure formed by X, Z, R^, Rg 
and/or R3 taken together 

166 CO H ^XT'' H 

167 CO same as the above same as the above '^^[^^^^^^^^ — H 

168 CO same as the above same as the above J-J 

169 CO same as the above same as the above *^^|^^N — H 

170 CO same as the above same as the above ^X^'^*"^)^ H 

171 CO same as the above same as the above ^^^3^^*"^)^ H 

172 CO same as the above same as the above '^X^'^^'^^ H 

173 CO same as the above same as the above '^C'^^*'^)^ H 

174 CO same as the above same as the above ^^X^'^^ ^ 

175 CO same as the above same as the above H 

176 CO same as the above same as the above T NH H 
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Table 20 



a 

SJ 

4i 

m 
« 



^ f^sH H 




Example Y Ri R2 R3 

or ring structure formed by X, Z, R^, 
and/or R3 taken together 



Ar 



R' 1 R' 



177 CO 



178 CO 



179 CO 



180 CO 



181 CO 



182 CO 



183 CO 



184 CO 



185 CO 



186 CO 



187 CO 




H 



N 



same as the atMve 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 




R'i. 




;nh H 



"X>Vnh 
same as the above yn. 



same as the above 



same as the above 



same as the above 



same as the above 



same as the abov( 



same as the above 



same as the above 



same as the above 







H 



the above ^^^^^^y^-^^^ H 



H 



H 



H 



H 



H 
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Table 21 



X Z-R3H H 
O 




Example Y Ri R2 R3 
or ring structure formed by X, Z, R,, R2 
and/or R3 taken together 



Ar 



R' 1 R' 



188 CO 



189 CO 



190 CO 



191 CO 



192 CO 



193 CO 



194 CO 



195 CO 



196 CO 



197 CO 



198 CO 




H 




N 



same as the alwve 



same as the above 



same as the above 



same as the above 



same as the above 



. "'2 ii 

R'l r 



same as the above y-^^ 



same as the above 



same as the above 



same as the above same as the above 



same as the above 



same as the above same as the above 



same as the above 



same as the above same sis the above 



same as the above same as the above 




H 



H 



H 



H 



H 



H 



H 



H 



H 



same as the above 



same as the above ^^X^'^'''^^^^^ ^ 
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Table 22 



R.1__ /Jo 
X Z H 




Example Y R 1 R 2 R 3 
or ring structure formed by X, Z, R„ Rg 
and/or R3 taken together 



A r 



R' 1 R' 



199 CO 



200 CO 




H 




R'2 "Xn^ 



same as the atx>ve same as the above 



H 



H 



201 CO 



same as the at>ove 



same as the above 



H 



202 CO 



203 CO 



204 CO 



205 CO 



206 CO 



207 CO 



208 CO 



209 CO 



same as the above same as the above ^Xj^~ 



H 



same as the above same as 



same as the above 



same as the above 



same as the above 



same as 



theabove>Q,,^^^ H 
the above^^QsnC^^ H 



same as the above 



same as the above same as the above 



same as the above same as the above 



same as the above 



H 



same as the above'^j^isj-^^^^^^ H 



yX>Q H 
same as the above ^^^^^^^^"^^^^^ H 
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Table 23 



Example 




or ring structure formed by X, Z, R^, 
and/or R3 taken together 

210 CO H "^r/^O^ 

N — / "'1 



211 CO same as the above same as the above y — H 

212 CO same as the above same as the above ^^^^^^ — H 

213 CO same as the above same as the above H 

214 CO same as the above same as the above / H 

215 CO same as the above same as the above ^^^t^'^^'"^ H 

216 CO same as the above same as the above H 

217 CO same as the above same as the above \ ? H 

O 

218 CO same as the above same as the above H 

219 CO same as the above same as the above '^Cl)^'"^^ H 

220 CO same as the above same as the above / \ H 
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Table 24 



f 1 
5 . : 

m 

s 

il 
Hi 

CI 



O 




Example Y Ri R2 R3 Ar R'l 

or ring structure formed by X, Z, R,, R2 
and/or R3 taken together 



221 CO 



222 CO 



223 CO 



224 CO 



225 CO 



226 CO 



227 CO 



228 CO 



229 CO 



230 CO 




N 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above e~\, 



same as the above "^X^'^^'^n 



same as the above 



same as the above 



OH 



same as the above 



R' 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



231 CO 



same as the above same as the above "^^'~^^'*''^]!^^ ^ 
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Table 25 



V 5§ 

^ f^3H H 




b 



Example Y Ri R2 R3 Ar R'l 

or ring structure formed by X, Z, R,, Rj 
and/or R3 taken together 



232 CO 



233 CO 



234 CO 



235 CO 



236 CO 



237 CO 




H 



same as the above 



same as ihe above 



same as the above 




same as the above 



same as the above same as the above ^ /"^ 

same as the above same as the above r~\ 



same as the above 



R' 



H 



H 



H 



H 



H 



same as the above 



238 CO 



same as the above 



same as the above 



HN^N 



H 



239 CO 



240 CO 



241 CO 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



X^^NH, 



H 



H 



H 



242 CO same as the above same as the above H 
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Table 26 



hi. 

hi 
U1 




Example Y Ri R2 R3 
or ring structure formed by X, Z, Rt, R2 
and/or R3 taken together 



Ar 



R' 1 R' 



243 CO 



244 CO 



245 CO 



246 CO 



247 CO 



248 CO 



249 CO 



250 CO 



251 CO 



252 CO 



253 CO 




H 



same as Vne above 



same as ttie above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 




same as the above 



same as the above 



H 



H 



H 



same as the above '^X^'^^Z^^^I? ^ 
OH 

h 



H 



same as the above H 



Xr 

^ H 



210 



Table 27 

A z Ran H 

Example Y Ri R2 R3 Ar R' 1 R' 2 

or ring structure formed by X, Z, R^, R2 
and/or R3 taken together 

CO H X^R, XUD « 

N / ^'1 

255 CO same as the above same as the above "^X^^^J^^ H 

256 CO same as the above same as the above ^X3'^^^0 ^ 

257 CO same as the above same as the above ^X^'^^X^ ^ 

258 CO same as the above same as the above *^^|^^^^*^ H 

9 

259 CO same as the above same as the above ^^Ij^^ H 

260 CO same as the above same as the above 1| j H 

261 CO same as the above same as the above^^X^f^Y^O H 

262 CO same as the above same as the above^^f^Jj^^^^^ H 

263 CO same as the above same as the above H 

264 CO same as the above same as the above | I' H 
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Table 28 



A Z H 
0 




Example Y R i R 2 R 3 
or ring structure formed by X, 2, R„ R2 
and/or R3 taken together 



Ar 



R' 1 R' 



265 CO 



266 CO 




H 



N 



same as the above 




R2 1 



same as the above 



H 



H 



267 CO 



same as the above same as the above | 



H 



268 CO 



same as the above 



same as the above 



H 



269 CO 



same as the above 



same as the above 



H 



270 CO 



same as the above 



same as the above 



H 



271 CO 



272 CO 



same as the above 



same as the above 



same as the above 



same as the above 




H 



H 



273 CO 



same as the above 



same as the above 




H 



274 CO 



same as the above 



same as the above I S 



H 



275 CO 



same as the above 



same as the above 



H 
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Table 29 



R 1 _ ,R 2 

J- ^ f^3H H 



Example Y Ri R2 R3 
or ring structure formed by X, Z, R„ Rj 
and/or R3 taken together 



A r 



R' 1 R' 



276 CO 



277 CO 



278 CO 



same as the above 



same as the above 



same as the above 




same as the above •^'^N 
H 



H 



H 



H 



279 CO same as the above same as the above ^qK^^ H 



280 CO 



281 CO 



282 CO 



283 CO 



284 CO 



285 CO 



286 CO 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above^o^^|^^ 



same as the above ^'^n 
H 




same as the above 



same as the above 



H 

xo 



H 



same as the above 



H ^r5j 



same as the above 



X 



same as the above 



H 



H 



H 



H 



H 



H 



H 
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Table 30 



O 




yj 

Ul 

s 

n 



Example Y Ri R2 R3 
or ring structure formed by X, Z, R,, R2 
and/or taken together 



Ar 



R' 1 R' 



287 CO 



288 CO 



289 CO 



290 CO 



291 CO 




H 



N 



same as the above 



same as the above 



same as the above 



same as the above 





same as the above 



same as the above 



same as the above 



same as the above 



o 




H 



H 



H 



292 CO 



same as the above 



same as the above 



"6 



H 



293 CO 



same as the above 



same as the above i 



H 



294 CO 



same as the above 



same as the above ^ '"^'q^ ^ 



295 CO 



same as the above 



same as the above' 



'OH H 



296 CO 



same as the above 



same as the above. 



H 



297 CO 



same as the above same as the above L H 

^OH 
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Table 31 



hi 

o 

yj 
^% 

yi 

PJ 
p 



^ FfsH H 

Y Ar 
0 




Example Y Ri R2 R3 
or ring structure formed by X, Z, R,, Rj 
and/or R3 taken together 



Ar R' 1 



298 CO 



299 CO 



300 CO 



301 CO 



302 CO 



303 CO 



304 CO 



305 CO 



306 CO 



307 CO 



308 CO 




H 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



R'l 



same as the above 



same as the above \^ 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



R" 



H 



H 



H 



H 



H 



H 



H 



same as 



3 the above H 
5 the above H 
the above "^fO^ H 
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Table 32 



V 5§ 

X ^ H 




Example Y Ri R2 R3 
or ring structure formed by X. Z, R,, R2 
and/or R3 taken together 



Ar 



R' 1 R' 



309 CO 



310 CO 




H 



same as the at>ove 




R'2 

1 H 



same as the above ✓^jg 




H 



H 



311 CO 



same as the above 



same as the above''''^N^^^>^^'^ 



H 



312 CO 



same as the above 



same as the above ' 



H 



313 CO 



same as the above 



same as the above 



H 



314 CO 



315 CO 



316 CO 



317 CO 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 




.a 



.0 

.cro 



318 CO 



319 CO 



same as the above 



same as the above 



same as the above 



same as the above 



"V 

0^ 



216 



Table 33 



a 
y 

H 
Ul 

s 

□ 

Hi 

a 



R 1 _ B2 

^ H 

Y Ar 
0 




Example Y Ri Ra R3 
or ring structure formed by X, Z, R,, Rj 
and/or R3 taken together 



Ar 



R' 1 R' 



320 CO 



321 CO 



322 CO 



323 CO 



324 CO 




H ^^R'z 



same as the above 



same as the above 



same as the above 



same as the above 



H 

6 



same as the above same as the above ^X\/NH2 H 



same as the above same as the above ^X\x'NH2 H 



325 CO 



same as the above same as the above ^x\^OH H 



326 CO 



same as the above 



same as 



the above 



H 



327 CO 



same as the above 



H 

same as the above.,^N,_Jv/ 



N02 



H 



328 CO 



same as the above 



same as the 



above-^^^^A*/ H 



329 CO 



same as the above 



same as the above . 



H 



330 CO 



same as the above 



same as the above . 



H 



Table 34 
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X ^ ^3H H 




Example Y Ri R2 R3 

or ring structure formed by X, 2, R^, 
and/or R3 taken together 



Ar 



R' 1 R' 



331 CO 




H 



N 




H 



332 CO 



same as the at)ove 



same as the above ..^^iC^^'NH 



H 



333 CO same as the above same as the above f[)^$i^y~^^ H 



334 CO 



same as the above 



same as the 



above ^^jQ^Nh^ H 



335 CO 



same as the above 



same as the above 



H 



336 CO 



337 CO 



338 CO 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 




H 



H 



H 



same as the above 

do 



339 CO 



same as the above 



same as the above 



340 CO 



same as the above 



same as the above 



NvJO-qh ^ 



341 CO 



same as the above 



same as the above 
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Table 35 



o 




Example Y Ri R2 R3 
or ring structure formed by X, Z, R„ Rj 
and/or R3 taken together 



Ar 



R' 1 R' 



342 CO 



343 CO 




H "V^R., 



R'l 



same as the atwve same as the at>ove 



H 



H 



H 



344 CO 



345 CO 



same as the above same as the above 



same as the above same as the above 




H 



H 



H 



346 CO 



same as the alrave 



same as ttie above ^^^^3 



H 



347 CO 



same as the sUmve same as the above ^^^N^^S- H 



348 CO 



349 CO 



same as the above 



same as the atwve 



same as the above , — .^N^s, 

H f\ 

same as the above — 



H 



H 



350 CO 



351 CO 



same as the above same as the above 



same as the above 



same as the above .^^^k Jl 



H 



H 



352 CO 



same as the above 



H 

N N 

same as the above 



H 
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Table 36 



'■^ ^ F?3H H 

Y Ar 
O 




Example Y Ri R2 R3 
or ring structure formed by X, Z, R), Rj 
and/or R3 taken together 



Ar 



R' 1 R' 



353 CO 



354 CO 



355 CO 



356 CO 



357 CO 



358 CO 



359 CO 



360 CO 



361 CO 



362 CO 



363 CO 




H 



same as the alx>ve 



same as ttie atx>ve 




R'2 



H 



same as the above same as the above ' 



same as the above same as the above < 



same as the above same as the above .^"^N. 



N9 



same as the above same as the above 



same as the above same as the above 



H 



same as the above same as the above 

same as the above same as the above ...'-'^/Cl 

H 

same as the above same as the above 



H 



H 



H 



H 



H 



H 



H 



H Ijl*^ 

same as the above ✓'^N^'V/ 
H 

same as the above .''''^^^'^'^Y^'J' H 



H 



H 



H 
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Table 37 



X ? ^^H H 

Y Ar 
O 




Example Y Ri R2 R3 
or ring structure formed by X, Z, R,, R2 
and/or R3 taker< together 



A r 



R' 1 R' 



364 CO 




R'l 



H 



365 CO 



same as the above same as the above 



H 



366 CO 



same as the above 



same as the above [J jQ'^^'^ H 



367 CO same as the above same as the above ^^jsjjQ^^^'il) H 



368 CO 



same as the above 



same as the above fjjQf^"^ H 



369 CO 



same as the above same as 



the above /.^KXl'^^^'O) H 



370 CO 



same as the above 



same as the above h jQ'^""^ ^ 



371 CO 



same as the above 



same as the above HjQ'^"'^^^^ ^ 



372 CO 



same as the above 



same as the above h <vO>.>v^ H 



373 CO 



same as the above 



same as the above ^{Jj^T^^^''"'"^ H 



374 CO 



same as the above same as the above 



H^O-SD H 
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Table 38 



^ ^3H H 

XT"/'" 



u 
n 



Example Y Ri R2 R3 
or ring structure formed by X, Z, R,, Rj 
and/or R3 taken together 



A r 



R' 1 R' 



375 CO 



376 CO 




H 



N 



R t I 



same as the above same as the ai>ove 



H 



H 



s 

4: 

m 



377 CO 



378 CO 



379 CO 



same as the alx>ve same as the above 



same as the above 



same as the above 



cr^ H 



same as the above .^N-Xio""|^ H 



same as the above .^NsJO-q-^Qj^ H 



380 CO 



same as the above same as the above , 



381 CO 



same as the above 



same as the above •^nJCXq-x,^'^ H 



382 CO 



same as the above same as the above ..--v^lljCLfN-v^ilk H 



383 CO 



same as the above same as the above 



H 



384 CO 



same as the above same as the alx>ve 



H 



385 CO 



same as the above same as the above — NvA^o~^' 



— il,XXo~-i5^ H 
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Table 39 



ft 

m 
h 

nj 



^ ^^H H 

Y Ar 
O 




Example Y Ri R2 R3 
or ring structure formed by X, Z, R,, Rj 
and/or R3 taken together 



Ar 



R* 1 R' 



386 CO 



387 CO 



388 CO 



389 CO 



390 CO 




same as the above 



same as the above 



same as the above 



same as the above — NvX^o^^tj^ 



same as the above h ^r^-^^^^ 



H 



H 



H 



same as the above H •^'^^OH 



same as the above same as the above H 



H 



391 CO 



same as the above same as the above H 



H 



392 CO 



same as the above same as the above H 



H 



393 CO 



same as the above same as the above H 



NH; 



394 CO 



395 . CO 



same as the above same as the above H 



same as the above same as the above H 



H 



396 CO 



same as the above same as the above H 



H 



Table 40 
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hi 

a 

□ 
=1? 

m 
m 



0 




Example Y Ri R2 R3 

or ring structure formed by X, Z, R„ 
and/or R3 taken together 



Ar 



397 CO 



398 CO 



399 CO 



400 CO 



401 CO 




H 



same as the above 



R' 1 R' 



H 



same as the alx>ve H 



H 



same as the above same as the above H •^^""^^^^ 



same as the above same as the above C O o M G •'"'^^^^ 



same as the above same as the above C O 2 M 6 



402 CO 



same as the above 



H 



H 



403 CO 



404 CO 



405 CO 



406 CO 



407 CO 



same as the above 







same as the above I J, 




H 



R'i 



same as the above H 



same as the above H 



same as the above H 



H 
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Table 41 



X-Z-R 




3H H 

Y Ar 
0 



Example Y Ri R2 R3 

or ring structure formed by X, Z, R,, 
and/or R3 taken together 



Ar R' 1 R' 



408 CO 




H 




H 



H 



409 CO H 



OH 



H same a$ the above H 



H 



410 CO Me same as the above H same as the above H 



H 



411 CO 



same as the above H same as the above H 



H 



412 CO 



same as the above H same as the above H 



H 



413 CO 



same as the above H same as the above H 



H 



414 C 



o 



same as the above H same as the above H 



H 



415 CO 



same as the above H same as the above H 



NC 



H 



416 CO 



same as the above H same as the above H 



H 



417 CO 



same as the above H same as the above H 



H 



418 CO 



same as the above H same as the above H 



a" 



H 
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Table 42 



V 3^ 

^ f^3H H 



Example Y Ri R2 R3 Ar R'l R' 

or ring structure formed by X, Z, R^, Rg 
and/or R3 taken together 




420 CO pf^^^^'^^ same as the above H same as the above H H 



421 CO [ I same as the above H same as the above H H 



422 CO r 1 same as the above H same as the above H H 




° a 



423 CO r 1 same as the above H same as the above H H 



424 CO Me Me H same as the above H H 



425 CO \^ same as the above H same as the above H 




H 



426 CO ^ — V same as the above H same as the above H H 



427 CO \ 7 — \ same as the above H same as the above H H 



428 CO \ / same as the above H same as the above H H 



429 CO ^ ^ same as the above H same as the above H H 
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Table 43 



R 1 .Rp 
X Z-R3H H 

Y Ar 
O 




Example Y Ri Rz R3 Ar R'l R' 

or ring structure formed by X, Z, R,, R2 
£ind/or R3 taken together 




430 CO ^% H V^R'o H H 



N-V R' 




431 CO \ / H same as the above H H 



432 CO '^JS'*^ H same as the above H H 



433 CO HOT 7 H same as the above H H 



434 CO \ ^ H same as the above H H 

435 CO CXy°> H same as the above H H 




436 CO CX^O H same as the above H H 

437 CO H same as the above H H 




438 CO ^ ^ OH H same as the above H H 

439 CO ^ same as the above H H 

440 CO H same as the above H H 
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Table 44 

Example Y Ar R^Ti R' 2 

or ring structure formed by X, Z, R,, 
and/or R3 taken together 

441 CO H "^^"2 " " 

442 CO same as the above •^^^^'"'•^''''^^^ H same as the above H H 

443 CO same as the above "^^^^Y^^^ H same as the above H H 

444 CO same as the above H same as the above H H 

445 CO same as the above H same as the above H H 

446 CO same as the above ^a^^^^jC^ H same as the above H H 

447 CO same as the above "^^^^^^^ ^ same as the above H H 

448 CO same as the above o^^^^J^^ ^ same as the above H H 

449 CO ^0^^ .^^^ ^ same as the above H H 

450 CO ^^^^^ H same as the above H H 

451 CO \ ) H H same as the above H H 
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Table 45 



O 




Example Y R i R 2 R 3 

or ring structure formed by X, Z, R,, 
and/or R3 taken together 



Ar 



R' 1 R' 



452 CO 



453 CO 



454 CO 



455 CO 



456 CO Me 



s- 




H 



H 



H 



H 



H 




R'2 



H 



H same as the above H 



H sameastheatxwe H 



H same as the above H 



H same as the above H 



H 



H 



H 



H 



H 



457 C 



O \^ H 



H same as the above H 



H 



458 CO 



H 



H same as the above H 



H 



459 CO 



H 



H same as the above H 



H 



460 CO 



H 



H same as the above H 



H 



461 CO 



H 



H same as the above H 



H 



HO 

462 CO ) — V H H same as the above H 



H 
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n 

•as 

m 
m 



Table 46 

Ri R 




Example Y Ri R2 R3 Ar R'l R' 

or ring structure formed by X. Z, R^, R2 
and/or R3 taken together 



n ..n \ .... 1 



463 CO ^ H H V^R'o H H 




2 

1 



CI. 



Si 464 CO ^ H H same as the above H H 



465 CO / H H same as the above H H 



466 CO /\ H H same as the above H H 




467 CO \ / H H same as the above H H 



-On 

468 CO H H same as the above H H 




469 CO U-J ^ same as the above H H 

470 CO '^C^^X^O ^ same as the above H H 

471 CO CXy^p H same as the above H H 

c 

472 CO J H same as the above H H 




473 c o ^"'^'T^P H same as the above H 



H 
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Table 47 



X Z Ran H 



Example Y Ri R2 R3 Ar R' 1 R' 

or ring structure formed by X, Z, R,, 
and/or R3 taken together 



N-v" R'l 



□ 474 CO H V^R., H H 




475 CO H same as the above H H 

476 CO H same as the above H H 
fil 477 CO ^ r ^ same as the above H H 

6 ^ 



478 CO ^ \ U H same as the above H H 



479 CO ""''^f O H same as the above H H 



480 CO ^''^i O H same as the above H H 

481 CO [1 H same as the above H H 



482 CO H same as the above H H 



N 



483 CO ^0^"'Y^0 ^ same as the above H H 



O 



484 CO '^**'"f^0 H same as the above H H 
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Table 48 



« 
UJ 

m 

s 

a 

4' 

O 

nj 
c? 



? f^sH H 

Y Ar 
0 




Example Y R i R 2 R 3 
or ring structure formed by X, Z, R,, Rj 
and/or R3 taken together 



Ar R' 1 



485 CO 



486 CO 



487 C 



488 CO 



489 CO 



490 CO 



491 CO 



H 




H 



H same as the above H 



H same as the above H 



H same as the above H 



H same as the above H 



H same as the above H 



H same as the above H 



R' 



H 



H 



H 



H 



H 



H 



H 



492 CO 



H same as the above H 



H 



493 CO 



494 CO 



495 CO 




H same as the above H 



H same as the above H 



H same as the above H 



H 



H 



H 
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Table 49 



4' 

□ 



A Z-R3H H 

0 




Example Y Ri R2 R3 Ar R'l R' 

or ring structure formed by X, Z, R,, R2 
and/or R3 taker> together 

I 496 CO H '^R., H H 

n 497 CO "V\ ^ H same as the above H H 

yi r 



498 CO ^^2^ H same as the above H H 

499 CO ''"''"''X^ ^ same as the above H H 



500 CO ^ same as the above H H 

501 CO ^"^--XA^ H same as the above H H 




502 CO ^f/*^r^o H same as the above H H 



503 CO \ P H same as the above 

N — / 



^ H 



504 CO ^^^^x^^^^^Y^^o ^ same as the above same as the above H 

505 CO H same as the above same as the above H 




506 CO ^o^f^p ^ same as the above same as the above H 
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Table 50 



R 1 Jj2 

O 




Example Y Ri R2 R3 Ar R' 1 R* 

or ring structure formed by X, Z, R,, Rj 
and/or R3 taken together 



507 CO 




p 



H X^R. H 



a 

508 CO ^O'^^^T^Q ^ same as the above same as the above H 

41 
U1 

s 



509 CO ^>5!./^^V^^n H same as the above same as the above H 



511 CO \ / H same as the above same as the above H 

N-V 

A, 

512 CO W/^"^ ^ H same as the above same as the above H 




513 CO {\ ^ same as the above same as the above H 



514 CO H same as the above same as the above H 



515 CO \ ? ^ same as the above same as the above H 

N — / 



9 



516 CO ^ X H same as the above same as the above H 



517 CO N-^y^ ^ same as the above same as the above H 
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Table 51 



U1 



Hi 



? f^3H H 
0 




Example Y Ri R2 R3 

or ring structure formed by X, Z, R,, 
and/or R3 taken together 



A r 



R' 1 R' 



518 CO 



519 CO 



520 CO 



521 CO 



522 CO 



N— / 



N— / 




H 



H 



H same as the above same as the above H 



H same as the above same as the above H 



H same as the above same as the above H 



H same as the above same as the above H 



523 CO 



H same as the above same as the above H 



524 CO 



525 CO 



526 CO 



527 CO 



528 CO 




H same as the above same as the above H 



H same as the above same as the above H 



H same as the above same as the above H 



H same as the above same as the above H 



H same as the above same as the above H 
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Table 52 



hi 
Q 
Q 
hi 

m 

s 

□ 



? f^sH H 
O 




Example Y Ri R2 R3 

or ring structure formed by X, Z, R,, 
and/or R3 taken together 



Ar 



R' 1 R' 



529 CO 



530 CO 



531 CO 



532 CO 



533 CO 



534 CO 



535 CO 



536 CO 



537 CO 



538 CO 



,0 






H 




R'2 




H 



H same as the above same as the above H 



H same as the above same as the above H 



H same as the above same as the above H 



H same as the above same as the above H 



H same as the above same as the above H 



H same as the above same as the above H 



H same as the above same as the above H 



H same as the above same as the above H 



H same as the above same as the above H 



539 CO 



same as the above same as the above H 
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Table 53 



X-Z-[^ 




: ; 

a 

UJ 

In 

1= : 

s 

C5 

C5 

m 
□ 



Example Y Ri R2 R3 
or ring structure formed by X, Z, R„ Rj 
and/or R3 taken together 



Ar 



R' 1 R' 



540 CO 



541 CO 



542 CO 



543 CO 



544 CO 



545 CO 




N-V 







H 





H 



H sameasthedxwe same as the above H 



H same as the above same as the above H 



H same as the above same as the above H 



H same as the above same as the above H 



H same as the above sameasthe^ove H 



546 CO 



547 CO 



N 



N-N 



H same as the above same as the above H 



H same as the above same as the above H 



Table 54 




Example Y Ri R2 R3 Ar R' 1 R' 2 R' 3 

or ring structure formed by X, Z, R^, Rg 
and/or R3 taken together 

548 CO H p,^*^"'' H H 

549 CO same as the above same as the above H jjj J H 

550 CO same as the above same as the above H ^ 

H 

551 CO same as the above same as the above H | H 

552 CO same as the above same as the above H V^N^^/L^ H 

^^ I 

553 CO same as the above same as the above H *\^N>^/t\ H 

H J 

554 CO same as the above same as the above H 

555 CO same as the above same as the above H "^^^^I^^ ^ 

H 

556 CO same as the above same as the above H *^^^^]r^^f^ ^ 

H 

557 CO same as the above same as the above H "^^^^X^^L^ ^ 

558 CO same as the above same as the above H H 



238 



• 



Table 55 



ti 
hi 
hi 

m 



4' 

nj 
□ 



X Z Ran H 
0 




Example Y Ri R2 R3 

or ring structure formed by X, Z, R„ Rj 
and/or R3 taken together 



Ar R' 1 R' 



R' 



559 CO 



560 CO 



561 CO 



562 CO 



563 CO 



564 CO 



565 CO 



566 CO 



567 CO 




.N-R'i 



H 



N 




same as the above same as the above H 



H 



same as the above same as the above H 



same as the above same as the above 



same as the above same as the above H 



same as the above same as the above H 



H ^NJ^J^ 

H 



same as the above same as the above H 



H 



same as the at>ove same as the above H — H 



same as the above same as the above H -v^N^^^XJ H 



H 



H 



H 



H 



OH H 



568 CO 



569 CO 



same as the above same as the above H 



H 



H 



same as the above same as the above H ""^'^•[pOH H 
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Table 56 




Example Y R i R 2 R 3 

or ring structure formed by X, Z, Rt, R2 
and/or R3 taken together 



Ar R' 1 R' 



R* 



570 CO 



571 CO 



572 CO 



573 CO 




H 



N 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



H ^OH 

H 



H 



H 



H 



H 



574 CO 



575 CO 



576 CO 



H 

same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



H 



H 



H 



H 



577 CO 



578 CO 



579 CO 



580 CO 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



H 



H 



H 



H 



H 
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Table 57 



^ H 

Y Ar 
O 




Example Y Ri R2 R3 

or ring structure formed by X, Z, R,, Rj 
and/or R3 taken together 



Ar R' 1 R' 



R' 



581 CO 



582 CO 



583 CO 



584 CO 




N 



H 



same as the at)ove same as the above H 



same as the above same as the above H 



H 



H 




same as the above same as the above H Xjy~^^ 



H 



H 



H 



H 



585 CO 



same as the above same as the above H 



H 



586 CO 



588 CO 



589 CO 



590 CO 



591 CO 



n 

same as the above same as the above H "^^"^^^^^^^^ 



N CI 

587 CO same as the above same as the above H ^^'^^^^^^"^^ 



same as the above same as the above 



H ""^c, 



same as the above same as the above H 



same as the above same as the above H 



H 



same as the above same as the above H — \7 

O 



H 



H 



H 



H 



H 



H 
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Table 58 



X Z-R3H H 

Y Ar 
O 




Example Y Ri R2 R3 Ar R' 1 R' 2 R' 3 

or ring structure formed by X, Z, R„ 
and/or R3 taken together 



592 CO 



593 CO 



594 CO 



595 CO 



596 CO 



597 CO 



598 CO 



599 CO 



600 CO 



601 CO 



602 CO 




H 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above M 6 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



H 




H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



same as the above same as the above 



H H 
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Table 59 



□ 

m 

Q 

m 
nj 



O 




Example Y Ri R2 R3 

or ring structure formed by X, Z, R„ Rz 
and/or R3 taken together 



Ar R' 1 R' 2 R' 



603 CO 



604 CO 



605 - CO 



606 CO 



607 CO 




N 



H ^fy-"'- H 

R'2 



same as the at)ove same as the abwe H 



same as the above same as the atxwe H 



same as the above same as the above H 



same as the above same as the above H 








H 



H 



H 



H 



H 



608 CO 



609 CO 



same as the above same as the above H 



same as the above same as the above H 



H 



H 



610 CO 



611 CO 



612 CO 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 




H 



H 



H 



613 CO 



same as the above same as the above H 



^^ H 
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Table 60 



IJ 
hi 

'M 

m 

s 

a 
A- 

n 

m 



'■^ ^ ^3H H 

Y Ar 
O 




Example Y Ri R2 R3 

or ring structure formed by X, Z, R„ Rj 
and/or R3 taken together 



Ar R' 1 R' 



614 CO 



615 CO 



616 CO 



617 CO 



618 CO 



619 CO 



620 CO 



621 CO 



622 CO 



623 CO 




H 



H 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



o 






H 



H 



R' 



H 




H 



H 



H 



H 



H 



H 



H 



H 



H 



624 CO 



same as the aliove same as the above H 




H 
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Table 61 



•^1 .Rp 




3H H 

o 



Example Y Ri R2 R3 

or ring structure formed by X, Z, R,, R2 
and/or R3 taken together 



Ar R' 1 R' 



R' 



625 CO 



626 CO 



627 CO 



628 CO 



629 CO 



630 CO 



631 CO 



632 CO 



633 CO 



634 CO 



635 CO 




H 



same as the above same as the atx)ve H 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 




Yd 

H 



r 



HO 




H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



245 



Table 62 



? ^^H H 

Y Ar 
O 




Example Y Ri R2 R3 

or ring structure formed by X, Z, R, , R2 
and/or R3 taken together 



Ar R' 1 R' 



R' 



636 CO 



637 CO 



638 CO 



639 CO 




N 



"3 \ 



H 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 




OH 



H 



H 



H 



H 



640 CO 



641 CO 



642 CO 



643 CO 



644 CO 



645 CO 



646 CO 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



same as the atmve same as the above H 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



1 1 
H 

H 

w 

H 

vr 



H 



H 



H 



H 



H 



H 



H 
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Table 63 



1.1. 
IJ 

yi 

a 

□ 

m 
□ 



Z H 

Y Ar 
O 




Example Y Ri R2 R3 

or ring structure formed by X, Z, R,, R2 
and/or R3 taken together 



Ar R' 1 R' 



647 CO 



648 CO 



649 CO 



650 CO 



651 CO 




H Me 



same as the above same as the above M 6 



same as the above same as the above M 6 



same as the above same as the above M e 



same as the above same as the above M 6 



H 



V/^ H 



R' 



H 



H 



H 



H 



652 CO 



653 CO 



654 CO 



655 CO 



656 CO 



657 CO 



same as the above same as the above M 6 



same as the above same as the above M 6 



same as the above same as the above M 6 



same as the above same as the above M e 



same as the above same as the above M e 



H 



H 



H 



H 



H 



H 



same as the above same as the 



1^ 

above H ^Ky^^ H 
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Table 64 



V 5§ 

Y Ar 
0 




Example Y Ri R2 R3 

or ring structure formed by X, Z, R,, R2 
and/or R3 taken together 



Ar R' 1 R' 



R' 



658 CO 



659 CO 



H H 



same as the above same as the above H 




H 



660 CO 



same as the atxtve same as tlie al>ove H 



H 



661 CO 



662 CO 



same as the above same as the al>ove H 



same as the atwve same as the al>ove H 



n 

-Y 



H 



H 



663 CO 



664 CO 



665 CO 



666 CO 



667 CO 



668 CO 



same as the atx>ve same as the above H 



same as the above same as the above H 



same as the above same as the at)ove H 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



H 



H 



H 



H 



H 



H 



H 
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Table 65 



\ f^SH H 



□ 
yj 



Example Y Ri R2 R3 

or ring structure formed by X, Z, R,, R2 
and/or R3 taken together 



Ar R* 1 R' 



R' 



669 CO 



670 CO 



671 CO 



672 CO 



673 CO 




H 



"3 \ 



H ---N 



same as the above same as the above H 



same as the atMve same as the above H "v-'N- 



same as the above same as the above H "'^ — 



H 



same as the above same as the above H 



H 



H 



H 



H 



H 



674 CO 



same as the above same as the above H 



675 CO 



same as the above same as the above H — 




H 



676 CO 



same as the above same as the above H 



H 



677 CO 



same as the above same as the above 



H v^njX) H 



678 CO 



679 CO 



same as the above same as the above H 



same as the above same as the above H 



Iff H 

jlXX h 



249 



Table 66 



9. 

yj 
m 

s 

o 
m 
ti 
m 



? RsH H 



Example Y R i R 2 R 3 

or ring structure formed by X, Z, Ri, 
and/or R3 taken together 



Ar R' 1 R' 



R' 



680 CO 



681 CO 



682 CO 



683 CO 



684 CO 



685 CO 



686 CO 




H 



H 



N 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above 



same as the above H 



same as the above H 



same as the above H 



same as the above H 





same as the above H "x^N 



same as the above H "'^^^ 



H 
N 



H 



H 



H 



H 



H 



H 



H 



687 CO 



688 CO 



689 CO 



690 CO 



same as the above same as ihe above H 



H same as the above H 




H same as the above H 



H same as the above H 



H 



H 



I 



H 



H 



H 



H 
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Table 67 



b 

Q 
I'J 

m 

e 

a 
4° 
a 
m 
a 
m 




3H H 

Y Ar 
0 



Example Y Ri R2 R3 

or ring structure formed by X, Z, R,, R2 
and/or R3 taken together 



Ar R' 1 R' 



R' 



691 CO 



692 CO 



693 CO 



694 CO 



695 CO 



696 CO 



697 CO 



698 CO 



699 CO 



700 CO 




H 



,N-R'i 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



same as the above same as the above H 



^rr^Hj H 



H 



X/re^^ H 



H 



H 



H 



H 



same as the above same as the above H n^^^j^-vX^ ^ H 
same as the above same as the above H ^^T^h^^'^"^ H 
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Table 68 



hi 
Zi 

hi 
m 



4- 



Z R3|_| H 




Example Y Ri R2 R3 

or ring structure formed by X, Z, R,, Rj 
and/or R3 taken together 



Ar 



R" 1 R' 



701 CO 



702 CO 



703 CO 



704 CO 



705 CO 




H 



H 




same as the above same as the above H 



same as the above same as the above 



same as the above same as the above 



same as the above same as the above M e 




H 



H 



H 



R' 



Y 



H 



H 



H V^' 



OH 



H 



H 



5 



10 



15 



Table 69 
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Ri_ Ro 
X Z-R3H H 

. 0 




'ft, 

4i 



Example Y Ri R2 R3 

or ring structure formed by X. Z, Ri, R2 
and/or R3 taken together 



R4 R5 Ar R' 1 R' 



706 CO 



707 CO 



708 CO 




H CI H 



same as the above 



same as the above 



R'i 



H H 



Br H same as the above H 



H 



Br Br same as the above H H 



q 



709 CO 



same as the above 



CI CI same as the above H 



H 



5 



10 



15 
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Table 70 



X— -Z R3 |_j |_| 



Example Y X-Rj R3 Ar R'l R' 

or ring structure formed by X, Z. R^, R2 
and/or Rg taken together 

710 SO2 <f C O ^\^R'2 H ^ 

N R'l 

711 SOq N= I same as the above H H 



712 SO2 W C O same as the above H H 




713 SOo N= T > same as the above H H 



714 SO2 NH H H same as the above H H 



715 SO2 H H same as the above H 



N 



H 



Note 1 : N = means that a double bond is formed by nitrogen atom together witli Z. 

~~ — 

Accordingly the compound of Example 71 1 is shown by the formula: 




Note 2: The thick letter N means that the nitrogen atom forms a chemical bond with each of Y and Z . 
Accordingly the compound of Example 71 0 is shown by the formula: — ( 
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Working Example No,l 

To 4-amino-9-f luorenone (29 mg, 0.15 mmol) a solution of 
2-pyridinecarbonylazide (22 mg, 0.15 mmol) in 
tetrahydrofuran (0.5 ml) was added at room temperature. The 
5 reaction mixture was refluxed for 2 hours and then cooled 
to room temperature. To the reaction mixture, a mixture of 
hexane and ethyl acetate was added for crystalization. The 

Q resulting crude product was washed with ethyl acetate and 

□ 

yj methanol successively and the crude product was filtrated 

10 to afford the titled compound (the compound of working 



m 



example No.l) (34 mg) as yellow powder. 

^ ^H-NMR(DMSO-d6)6:7.07(lH, J=8.3Hz,5.1Hz) , 7 . 34-7 . 45 ( 4H,m) , 

O 

41 7.64-7.69{2H,m) ,7.78-7.84(lH,m) , 8 . 04 ( IH, d, J=7 . 9Hz ) ,8.08 

nj (lH,d, J=7.7Hz) ,8.29 (lH,dd,J=5.0Hz, 1.2Hz) ,10.0(lH,s) , 



15 ll.l(lH,brs) . 
mass : 316 (M+D*. 

Working Examples No. 2 to 8 

According to the procedure described in the working 
20 example No.l, the compounds of working examples from No. 2 
to No .8 were prepared. 



Working Example No. 2 

^H-NMR(DMSO-d6)8:2.35(3H,s) , 7 . 02-7 . 11 ( IH ,m) , 7 . 34-7 . 48 
25 (3H,m) ,7.60-7.74(3H,m) ,8.02-8.22(3H,m) ,8.19(lH,m) ,8.92 
(lH,m) ,12.1(lH,m) . 
mass:330(M+l)*. 



Working Example No. 3 
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^H-NMR(DMS0-d6) 8: 7 . 01 ( IH . dd, J=5 . 6Hz . 8 , OHz ) . 7.26 
(lH,dd.J=2.0Hz, 8.0Hz) .7.35-7.46 (3H,m),7.67 (2H,d,J=7.3 
Hz) ,7.81(lH,dd. J=2. OHz, 5.6Hz), B.IK lH,dd,J=1.8Hz. 7.3Hz) 
8.15(lH,d,J=7.3Hz) ,8.40(lH,s),11.8(lH,s) . 
mass : 332 (M+l)"^. 

Working Example No . 4 

^H-NMR(DMSO-d6)8:3.28(2H,s).7.36-7.46(6H,m) ,7.56(3H,d, J= 
7 . 6Hz ) , 7 . 62 - 7 . 70 ( 2H .m) . 7 . 69 ( IH. dd, J=5 . OHz . 8 . OHz ) , 7 . 88 
(lH,d, J=5.0Hz) ,8.04-8.14(2H,m),8.48(lH,s) ,11.8(lH,s). 
mass:422(M+l)^. 

Working Example No . 5 

^H-NMR{DMSO-d6)8:7.23-7.28(lH,m) ,7.39-7,48(3H,m) ,7.65- 
7.70(2H,m) ,8.07-8.10(2H,m) ,8.48(lH,dt, J=7.8Hz,1.6Hz) , 
8.56(lH,d,J=5.0Hz) . 
mass:360(M+l)^. 

Working Example No. 6 

^H-NMR(DMSO-d6)8:2.35(3H.s) ,6.96(lH.d. J=5.0Hz) .7.15(lH,s) 
7.36-7.49(3H,m) .7.64-7.74(2H,m) ,8.08-8.15(2H,m) ,8.19 
(lH,d, J=5.0Hz),10.0(lH,s) ,11.3(lH,brs) . 
mass: 330 (M+1)^. 

Working Example No . 7 

^H-NMR(DMSO-d6)8:7.18(lH,d. J=6.0Hz) ,7.35^7.45(3H,m) , 
7.57(1H,S) ,7.62-7.67(2H,m) ,7.93(lH,d. J=7.0Hz) ,7.98 
(lH,d, J=7.0Hz) ,8.28(lH,d, J=4.0Hz) ,10.1(lH,s) ,10.4(lH,s) . 
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Working Example No . 8 

^H-NMR(DMSO-d6)6: 2.97 ( 6H, s) ,6.43 (1H,S) ,6,43 (lH,dd,J=7.3Hz, 
2.0Hz) ,7.33-7.41(3H,m) ,7.62-7.67(2H,ni) ,7.88(lH,d, J=6.0 
Hz) ,8.14(lH,d, J=6.7H2) ,8.20(lH,d, J=6.7Hz) ,9.63(1H,S) . 

Working Example No. 9 

According to the procedure described in the working 
example No. 26, the compound of reference example No.l and 
2-amino-4- (N-ethoxycarbonyl)amonopyridine were used to 
afford the intermediate (50 mg, 0.12 mmol), which was 
dissloved in the ethanol (2 ml). 5N aqueous sodium 
hydroxide (2.0 ml, 10 mmol) was added at room tmperature. 
The whole was refluxed for 1 hour. The reaction mixture was 
cooled to room temperature and water was added. The whole 
was extracted with ethyl acetate- tetrahydrofuran. The 
organic layer was washed with saturated brine and dried 
over magnesium sulfate. After filtration, the filtrate was 
concentrated to afford a residue, which was purified by 
column chromatography on silica gel. The fraction eluted 
with chloroform-methanol (100:0-95:5) provided the titled 
compound (8 mg) as yellow crystals. 
^H-NMR(DMSO-d6)8:6.19(lH,s) ,6.25(lH,d, J=5.9Hz) ,6.28 
(2H,s) ,7.34-7.41(3H,m) ,7.62-7.69(2H,m) ,7.74(lH,d, J=5.7 
Hz) ,8.15(lH,d,J=7.1Hz) ,8.21(lH,d, J=7.1Hz) ,9.66(1H,S),12.3{1 
H,br) . 

mass:331(M+l)\ 

Working Example No. 10 

The compound (33 mg, 0.10 mmol) of working example No. 9 
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was dissloved in tetrahydrofuran (3 ml). N-butylaldehyde 
(27 111, 0*30 mmol) and sodium triacetoxyborohydride (63 mg, 
0.30 nunol) were added at room temperature. The mixture was 
stirred for 6 hours at the same temperature. To the 
reaction mixture , saturated aqueous sodium 
hydogencarbonate was added. The whole was extrated with 
ethyl acetate- tetrahydrofuran. The organic layer was washed 
with saturated brine and dried over magnesium sulfate. 
After filtration, the filtrate was concentrated to afford a 
residue, which was purified by TLC. The fraction eluted 
with chloroform -tetrahydrofuran (70:30) provided the 
titled compound (23 mg) as yellow crystals. 
^H-NMR(DMSO-d6)8:0.90(3H,t,J=7.2Hz) ,1.31- 1.40 (2H,m) ,1.48- 
1.53(2H,m) ,2.98-3.02(2H,m) ,6.19(lH,s) ,6.28(lH,d, J=6.1Hz, 
1.9Hz) ,6.79 (lH,dt) ,7. 31-7. 40 (3H,m) ,7. 62-7. 68(2H,m) ,7.75 
(lH,d, J=6.2Hz) ,8.14 (lH,dd,J=7.1Hz, 1.9Hz) ,8.20 (lH,d,J=8.2Hz ) 
,9.60(lH,s) ,12.3(lH,br) . 
mass:387(M+l)*. 

Working Example No. 11 

According to the procedure described in working example 
No.80(3), 4-amino-9-flurorene which replaces the compound 
of reference example No. 3 and the compound of working 
example No. 80(2) were used to afford the crude compound. 
According to the procedure described in working example 
No. 80 (4), the crude compound was used to afford the titled 
compound (21 mg) as colorless crystals. 
^H- 

NMR( CDCl3)8:4.52(2H,d, J=5.3Hz) ,5.47(lH,t, J=5.3Hz) ,7.00(1H, 
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d, J=4.7Hz) ,7.28-7.69(6H,in) ,8.05-8.22(3H,m) ,10.0(lH,s) , 
11.4(1H,S) . 
mass: 346 (M+l)^ 



5 Working Examples No, 12 to 17 

According to the procedure described in the working 
example No.l, the compounds of working examples from No. 12 
M to No. 17 were prepared. 

y 

10 Working Example No, 12 

m 



^H-NMR{DMSO-d6)8: 2. 28(3H,s) ,7. 25(lH,d,J=7.6H2) ,7.16-7.45 
(3H,m) ,7.63-7.72(3H,m),8.04-8.14(3H,m) ,9.92{lH.s) ,11.1 



£3 

jl (lH.br). 

PJ mass:330(M+l)*. 

fii 15 

Working Example No. 13 

^H-NMR(DMSO-d6)8:7.34-7.47(3H,m),7.58(lH,d, J=8.9Hz) ,7.66 
(2H,m) ,7.95(lH,d. J=7.8Hz) ,7.99(2H,m) ,8.31(lH,d, J=2.6Hz),10. 
0(lH,br) . 
20 mass: 350, 352(M+1)*. 



Working Example No. 14 

^H-NMR(DMSO-d6)8:7.35-7.48(3H,m),7.54(lH,d, J=8.9Hz) ,7.62- 
7.72(2H,m),7.93(lH,d, J=9.2Hz),7.96(lH,d, J=5.1Hz),8.00(lH,dd 
25 , J=8 . 9Hz , 2 . 2Hz ) , 8 . 39 ( IH , d, J=2 . 8Hz ) , 10 . 1 ( IH , m) . 
mass:394,396(M+l)*. 



Working Example No. 15 

^H-NMR(DMSO-d6)8:7.36-7.56(4H,m) ,7.64-7.74(2H,m),7.96 
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(2H,t, J=8.6Hz) ,7.94-8.02(lH,m) ,8.60{lH,m) ,9.16(lH,m) . 
inass:361(M+l)\ 

Working Example No>16 

^H-NMR(DMSO-d6)6:7.39-7.49(6H,m) ,7.68-7.73{3H,m) .T.gg- 
B.OBOH^m) ,8.23-8.26(lH,m) ,8.80(1H,S) . 
mass: 359 (M+l)\ 

Working Example No, 17 

^H-NMR(DMSO-d6)8:7.37-7.48(3H,m) ,7.55{lH,d, J=8.8Hz) ,7•62- 
7.69(2H,m) ,7.95(lH,d, J=7.9Hz) ,8,02(lH,d, J=6.9Hz) ,8.25(lH,dd 
, J=8.8Hz, 2.3Hz) ,8.79 (lH,d,J=2.2Hz ) . 
mass : 360 (M+l)"^. 

Working Example No. 18 

(1) According to the procedure described In the working 
example No. 26, the compound of reference example No.l and 
2-amlno-5- (N-tert-butoxycarbonyl) amlnopyrldlne were used 
to afford an Intermediate (0.613 g, 1.40 mmol), to which 
was added trlf luoroacetlc acid (10 ml) at room temperature. 
The mixture was stirred for 6 hours at the same temperature. 
To the reaction mixture was added saturated aqueous sodium 
hydrogencarbonate . 

The whole was extrated with ethyl acetate- tetrahydrofuran. 
The organic layer was washed with saturated brine and dried 
over magnesium sulfate. After filtration, the filtrate was 
concentrated to afford a residue, which was purified by 
column chromatography on silica gel. The fraction eluted 
with chlorof orm-methanol (100:0-90:10) provided crude 
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crystals. According to the procedure described in working 
example No. 80(3), a crude crystal (0.431 g), which was 
further washed with ether to afford the compound as yellow 
crystals (0.302 g) . 
5 (2) According to the procedure described in the working 
example No. 10, the titled compound (3.4 mg) as a yellow 
crystal was prepared from the compound (33 mg) obtained 
above in ( 1 ) . 

^H-NMR(DMSO-d6)8;0.93(3H,t,J=7.2Hz) ,1.37-1. 43 (2H,m) ,1. so- 
lo 1.57(2H,m) ,2. 97-3. 03 (2H,m) ,5.59 (lH,t) , 7. 11-7.13 (2H,m), 7.35- 
7.45(3H,m) ,7.64-7.70(3H,m) ,8.11-8.16(2H,m) ,9.61(lH,s) . 
mass:387(M+l)\ 

Working Examples No. 19 to 20 
15 According to the procedure described in the working 
example No. 26, the compounds of working examples from No. 19 
to No. 20 were prepared. 
Working Example No. 19 

^H-NMR( DMSO-d6)8: 3. 81(3H,s) ,7.05 (2H,d,J=8.8Hz) ,7.38-7.47 
20 (4H,m) ,7.64-7.70(4H,m) ,8.02-8.13(3H,m) ,8.54(lH,d, J=2.6Hz) , 
10.1(0.3H,s) ,11.0(0.2H,br) . 
mass:422(M+l)*. 

Working Example No. 20 
25 ^H-NMR(DMSO-d6)8:2. 51 {3H,s) , 7.04 (lH,d,J=7.1Hz) ,7.21-7.27 
(lH,m) ,7.47-7.59(3H,m) ,7.72-7.84(3H,m) ,8.00-8.04(lH,m) , 
8.17(lH,d, J=7.6Hz) ,10.1(lH,s) ,11.3(lH,brs) . 
mass:330(M+l)*. 
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Working Example No . 2 1 

According to the procedure described in the working 
example No. 18 (1), the compound of reference example No.l 
and 2-amino-6 - (N-tert-butoxycarbony)aminopyridine was used 
to afford the titled compound. 

^H-NMR(DMSO-d6)8:6.07-6.10(2H,m) ,6.28(lH,d, J=7.5Hz) ,7.34- 
7.41(4H,m) ,7.46-7.48(lH,m) ,7.52-7.57(lH,m) ,7.65(lH,d, J= 
6.7Hz) ,7.77(lH,d, J=7.1Hz) ,7.93(lH,d, J=7.6Hz) ,9.55{lH,s) , 
11.6(lH,brs). 
mass: 331 (M+D*. 

Working Example No. 22 

According to the procedure described in the working 
example No. 10, the compound of working example No. 21 was 
prepared. 

^H-NMR(DMSO-d6)8:0.68(3H,t, J=7.4Hz) ,1.03-1. 15 (2H,m) , 1. 32- 
1.42(2H,m) ,2. 99-3. 05(2H,m) ,6.07 (lH,d,J=8.2Hz ) ,6.31 (lH,d, 
J=7.8Hz) ,6.65(lH,t, J=5.4Hz) ,7.34-7.40(3H,m) ,7.48{lH,d, J= 
6 . 3Hz ) , 7 . 55 ( IH, dd, J=7 . 6Hz , 6 . 4Hz ) , 7 . 65 ( IH , d, J=7 . 3Hz ) , 7 . 70 ( IH 
,d,J=7.2Hz) ,7.81(lH,d,J=7.4Hz) ,9.56(lH,s) ,11.4(lH,br) . 
mass:387{M+l)*. 

Working Examples No. 23 to 25 

According to the procedure described in the working 
example No. 26, the compounds of working examples from No. 23 
to No. 25 were prepared. 



Working Example No. 23 

^H-NMR{DMSO-d6)8:1.16{3H,t, J=7.4Hz) ,2.36(3H,s) ,2.73(2H,q, 
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J=7.6Hz) ,6.94(lH,d, J=7.7Hz) , 7 . 36-7 . 47 ( 3H,m) ,7.57-7.68 
{3H,m) ,7.88 (lH,d,J=7.9Hz ) ,8.06 (lH,cl,J=7.0Hz ) . 
mass : 358 (M+l)*. 

Working Example No. 24 

^H-NMR(DMSO-d6)8:2.26(3H,s) ,2.34(3H,s) ,6.77(lH,s) ,6.89 
(1H,S) ,7.38-7.43(3H,m) , 7 . 63-7 . 68 ( 2H,m) , 7 . 90 ( IH , dd, J=8 . OHz , 
1.9Hz) ,8.05 {lH,d,J=7.5Hz) ,9.92 {lH,s) ,11.4-11.5 (lH,br) . 
mass: 344 (M+1) 

Working Example No. 25 

^H-NMR(DMSO-d6)6:2.39(3H,s) , 2 . 41 ( 3H , s ) , 6 . 94 ( IH, s ) , 7 . 37- 
7.48(3H,m) ,7.60-7.69{2H,m) ,7.88(lH,d, J=7.9Hz) ,8.04(lH,d, 
J=7.6Hz) ,8.11(2H,brs) ,8.77(0.7H,s) ,9.02(0.3H,s) . 
mass: 387 (M+1 )\ 

Working Example No. 26 

To a solution of 2-aminopyridine (13 mg, 0.14 mmol) in 
tetrahydrofuran (1 ml) a solution of the compound (1.25 mg, 
0.1 mmol) in tetrahydrofuran (1 ml), was added. The mixture 
was refluxed for 30 minutes. The crystals precipitated were 
collected by filtration. The crude product was washed with 
chloroform and then dried to afford the titled compound (10 
mg) as yellow crystals. 

^H-NMR(DMSO-d6)8:7.23(lH,t, J=4.9Hz) ,7.38-7.50(3H,m) ,7.67- 
7.72(2H,m) ,8.06-8.10(2H,m) ,8.74(2H,d, J=4.9Hz) ,10.6(0.3H, 
s),11.6(0.3H,s). 
mass:317(M+l)*. 
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Working Examples No. 27 to 53 

According to the procedure described in the working 
example No. 26, the compounds of working examples from No. 27 
to No. 53 were prepared. 
Working Example No. 27 
^H-NMR(DMSO-d6)8:7.36-7.95(9H,m) . 
mass:333(M+l)*. 

Working Example No. 28 

^H-NMR(DMSO-d6)d!3.28(3H,s),7.07(lH,d, J=5.3Hz) ,7.36- 
7.97(6H.m),8.05(lH,d. J=7.3Hz) ,8.53(lH,d) . 
mass: 331 (M+1)*. 

Working Example No. 29 

^H-NMR(DMSO-d6)8:2.38(3H,s).2.52(3H.s) .7.27-7.35(3H,m) , 
7.53-7.57(2H,m) .7.81(lH,d, J=7.9Hz) ,7.90(lH,d, J=7.6Hz) , 
9.00(1H,S). 
mass:373(M+l)*. 

Working Example No. 30 

^H-NMR(DMSO-d6)8:2.27(3H,s) .2.38(3H,S) ,7.36-7.48{3H,m) , 
7.65-7.70(2H,m) ,7.75-7.78(lH,m) ,7.92(lH,d, J=7.4Hz) , 
9.02(lH.brs) . 
mass:345(M+l)^. 

Working Example No. 31 

^H-NMR(DMSO-d6)8:3.34(3H,s) ,3.92{3H,S) ,7.39-7.51(4H,m) , 

7.69-7.81(3H,in) ,7.99(lH,d. J=7.6Hz) . 

mass:377(M+l)*. 
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Working Example No. 32 

^H-NMR(DMSO-d6)8:2.19(3H,s) .5.95(lH,br) .6.75(lH,br) ,7.39- 
7.44(2H,m) ,7.49-7.52(lH,m) ,7.63-7.69(2H,in) ,7.78-7.81 
(IH.m) ,7.94-7.97(lH.in) . 
mass:347(M+l)*. 



Working Example No. 33 



yj ^H-NMR{DMSO-d6)8:1.76,1.89(3H,sx2) ,2.01,2.18(3H,sx2) ,7.37- 

Sj 10 7.50(5H.m) .7.61-7.67(2H.m),7.77-7.80(lH.m).7.93-7.97{lH.m) 
mass : 361 (M+1). 

a 

q 

■1= Working Exeimple No. 34 

£j 

T4 ^H-NMR(DMSO-d6)6:7.43-7.53(3H.m) .7.68-7.73(2H.m) ,7.94- 

pij 15 8.02(2H,m) ,8.34-8.39(2H,m) .8.99(lH.s) . 
mass:317(M+l)*. 

Working Excunple No. 35 

^H-NMR( DMSO-d6)6: 6. 60 (lH,brs) .7. 33-7. 49 (7H,m) ,7.63-7.75 
20 (4H,m) ,7.91-8.05(2H,m) . 
mass:381(M+l)^. 

Working Example No. 36 

^H-NMR(DMS0-d6 )6: 5. 85(2H.brs) ,7. 30-7. 45 (5H,m) ,7.61-7.69 
25 (2H,m) ,8.13-8.20(lH,m) . 
mass:321(M+l)*. 



Working Example No. 37 

^H-NMR(DMSO-d6)8:1.34(3H,t, J=7.5Hz) ,4.05(2H,q,J=7.5Hz) , 
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6.18(lH.m) .7.33-7.46(4H.m) .7.63-7.73{3H.m) ,7.84(lH.d. 
J=7.5Hz) . 
mass: 333 (M+1)*. 

Working Example No. 38 

^H-NMR(DMSO-d6)8: 6. 45(lH.s) .7. 31-7. 47 (4H,m) ,7.54-7.63 
(8H,in) .7.69(lH.d. J=7.5Hz) ,8.79(1H,S),8.95(1H,S) . 
mass: 381 (M+1 

Working Example No. 39 

^H-NMR(DMSO-d6)8:1.39(3H.s) ,5.45(1H,S) .6.49-6.61{4H.m) , 
6.69-6.85(8H,m) ,7.91 (IH.brs) .8.06 (IH.brs) . 
mass: 395 (M+1 )\ 

Working Example No. 40 

^H-NMR(DMSO-d6)6:6.33{lH,d.J=3.8Hz) .6.55-6.66(4H.m) .6.81- 
6.85(2H,m),7.00-7.04(lH,m),7.08(lH,d,J=7.6Hz) ,8.03(lH,brs) . 
mass:322(M+l)^. 

Working Example No. 41 
mass;336(M+l)^. 

Working Example No. 42 
mass:422(M+l)^ 

Working Example No. 43 
mass: 408 (M+1 )\ 



Working Example No. 44 
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^H-NMR( DMSO-dfi )6: 1 . 30 ( 3H , t , J=7 . 5Hz ) , 4 . 31 ( 2H . q. J=7 . 5Hz ) , 
7.36-7.50(4H,m) .7.60-7.69(lH,m),7.83(lH,d. J=7.5Hz) , 
7.90(lH,d, J=7.5Hz) ,8.72(1H,S) . 
mass; 437 (M+1)^. 

Working Example No. 4 5 

^H-NMR(DMSO-d6)6: 7. 29-7. 50(6H,m), 7. 55(lH,s) ,7.60-7.66 
(2H.m) ,7.81-7.94(4H,m) . 
mass: 398 (M+1)^. 

Working Example No. 46 

^H-NMR(DMSO-d6)6: 7.40 (2H,t) .7.49 (3H.d) ,7.60-7. 66 (3H,m) , 
7.83(lH,d, J=7.6Hz) ,7.91(3H,d, J=7.6Hz) . 
mass:432(M+l)^. 

Working Example No. 47 

^H-NMR(DMSO-d6)6:7.35-7.43(2H,m),7.48-7.52(lH,m) ,7.60- 
7.66(2H,m) ,7.72(lH,d, J=7.6Hz) .7.81(lH,d, J=7.6Hz),8.20- 
8.28(3H,m) ,8.38-8.44(2H,m) ,8.89-9.02(0.2H,br) . 
mass:507(M+l)*. 

Working Example No. 48 

^H-NMR(DMSO-d6)6: 2. 45(3H.S) ,6. 51-6. 70(3H.m) ,6.79-6.97 
(4H.m) ,7.13-7.37(lH,m) ,7.80(0.3H,s) ,8.20(0.3H,s) . 
mass: 336 (M+D*. 

Working Example No. 49 

^H-NMR(DMSO-d6)8:7.36-7.43(2H.m),7.47(2H,d, J=7.5Hz) .7.61- 
7.65(2H.m) .7.77(lH.d,J=7.5Hz) ,7.84(lH,d, J=7.5Hz) . 
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raass:400.402(M+l)*. 



Working Example No. 50 

^H-NMR(DMSO-d6)8:7.35-7.45(2H,in).7.52(lH,d. J=6.9Hz) .7.60- 
5 7.67(2H,m) .7.77(lH,d, J=8.0Hz) ,7.85(lH,d, J=7.5Hz) ,8.60(lH,s) 
mass:367(M+l)*. 

□ Working Example No. 51 

yj ^H-NMR(DMSO-d6)8:7.25(lH,t).7.40{3H.t),7.48(lH,d,J=7.6Hz) , 

10 7.60-7.68(3H,m),7.86-7.93(3H.m),9.15(0.5H.br). 
mass: 372 (M+l)*. 



1 



c 

4= Working Example No. 52 

P 

f\] ^H-NMR(DMSO-d6)8:1.49(3H,s) ,6. 41(lH,d,J=7.5Hz) ,6.57-6.90 

S 15 (7H,m) ,7.00-7.05(lH,brm) ,7.10-7.15(lH,brm) . 
mass: 386 (M+1)*. 



Working Example No. 53 

^H-NMR(DMSO-d6)8:6.45(lH,dt) ,6.60{2H,t) , 6 . 70 ( IH, d, J=7 . 6Hz ) , 
20 6.80-6.90(3H,m) ,7.00-7.10(3H,m) . 
mass:390(M+l)\ 



Working Examples No. 54 and 55 

According to the procedure described in the working 
25 example No.l, the compounds of working examples of No. 54 
and No. 55 were prepared. 
Working Example No. 54 

^H-NMR{DMSO-d6)8:7.07-7.11{lH,m) ,7.34-7.38{lH,m) ,7.53 
(lH,s) ,7.78-7.84(2H,m) ,7.92-7.95(lH,m) ,8.07(lH,d, J=8.3Hz) , 
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8.32(lH,d, J=l,8Hz) ,8.38(lH,s) , 
Working Example No. 55 

^H-NMR(DMSO-d6)8:7.06(lH,dd, J=7.2Hz, 5.1Hz) ,7. 20-7. 23(lH,m) , 
5 7.42(lH,d, J=7.3Hz) ,7.71-7.80{2H,m) ,8.35(lH,dd, J=5.0Hz,1.9 
Hz) ,8.74(lH,d, J=8.5Hz) ,12.0(0.4H,s) ,11.3(0.4H,brs) ,12.6(br) 

p Working Example No. 56 

d 

UJ 
SJ 



A mixture of compound (56 mg, 0.20 mmol) of working 
10 example No. 55, trlphenylphosphlne (157 mg, 0.6 mmol) and 



methanol (19 mg, 0.60 mmol) was dissolved In 

s dlmethylformamlde (5 ml). To the mixture was added a 60 % 

« 

solution (0.17 ml) of dlethylazodicarboxylate (0.60 mmol) 
In toluene at room temperature. The mixture was stirred for 



15 30 minutes at the same temperature. The reaction mixture 
was diluted with ethyl acetate and washed with water. The 
organic layer was separated. The crystals precipitated were 
collected by filtration to afford the titled compound (41 
mg) . 

20 ^H-NMR(DMSO-d6)6:3.03(3H,s) ,7.04-7.09(lH,m) ,7.19(lH,brd, 
J=7.9Hz) ,7.45(lH,dd, J=7,2Hz,0.8Hz) ,7.70-7.81(2H,m) ,8.39 
(lH,dd, J=5.0Hz,1.9Hz) ,8.74(lH,d,J=8.6Hz) ,10.2(0.3H,s),12.7 
(0.3H,br) . 

25 Working Examples No. 57 to 74 

According to the procedure described in the working 
example No. 56, the compounds of working examples from No. 57 
to No. 74 were prepared. 




269 



Working Example No. 57 

^H-NMR{DMSO-cl6)8: 1 . 18 ( 3H, t , J=7 . 2Hz ) , 3 . 60 ( 2H, q, J=7 . 2Hz ) , 
7.07(lH,dd. J=7.3Hz.5.0Hz).7.19-7.21(lH,m) ,7.42(lH,d. 
J=7.2Hz),7.71-7.81(2H,m) .8.39{lH,in) ,8.75(lH,d, J=8.6Hz) , 
5 10. 2(0. 3H.S), 12. 7(0. 3H.br). 

Working Example No. 58 

^H-NMR(DMSO-d6)8:0.87(3H,t, J=7.4Hz)1.62(2H,q, J=7.3Hz) ,3.53 
(2H,t, J=7.1Hz) ,7.07(lH,dd, J=7.3Hz,5.1Hz) .7.22(lH,m) ,7.46(1H 
10 .d, J=7.3Hz) .7.71-7.81(2H,m) .8.38(lH,in) ,8.75(lH,d.J=8.5 
Hz) ,10.2(0. 3H,s) ,12. 6(0.3H,br) . 

Working Example No. 59 

^H-NMR(DMSO-d6)8:1.42(6H.d, J=6.9HZ) ,4.37-4.42(lH,m) ,7.05- 
15 7.09(lH,m) ,7.21-7.23(lH,brm) ,7.43(lH,d, J=7.2Hz),7.70- 
7-81(2H,m) ,8.39(lH,m) ,8.74(lH.d. J=8.5Hz) ,10.2(0.2H.s) .12.6( 
0.2H,br) . 

Working Example No. 60 
20 ^H-NMR(DMSO-d6)8:0.90(3H,t, J=7.3Hz) ,1.26-1. 36 (2H,m) , 1. 54- 

1.63(2H,m) ,3.57 (2H.t,J=7.0Hz) .7. 07(lH.ddd.J=7.3Hz, 5.0Hz, 1.0 
Hz ) . 7 . 20( IH. d. J=7 . 9Hz ) , 7 . 46 ( IH, d, J=7 . 2Hz ) , 7 . 71-7 . 81 
(2H,m) ,8.38(lH,dd,J=5.0Hz,1.8Hz) ,8.75(lH,d, J=8.5Hz) ,10.2 
(IH.s) .12.6(lH,br) . 

25 

Working Example No. 61 

^H-NMR(DMSO-d6)8: 1. 40-1. 47(2H.in). 1.61-1. 68 (2H.m) ,3. 39(2H,t. 
J=6.4Hz),3.58(2H,t, J=6.8Hz) ,4.38(0.3H,m) ,7.04-7.09(lH,m) , 
7. 19-7. 22(lH,m) ,7. 41-7. 47 (IH.m) ,7. 71-7. 82 (2H.m) ,8.34-8.39 



hi 
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(IH.m) ,8.75(lH.d, J=8.2Hz) .10.2(0.5H,s) ,12.6(0.4H.br) . 
Working Example No. 62 

^H-NMR(DMSO-d6)6:3.34-3.48(3H.m).3.59{2H,cl. J=7.5Hz) ,4.43 
5 (2H,m) ,7.05-7.09(lH,in) ,7.20(lH,d, J=8.2Hz),7.46(lH,d, 

J=6 . 9Hz ) , 7 . 7 1 - 7 . 81 { 2H , m) , 8 . 38 ( IH , dd , J=4 . 8Hz , 1 . 6Hz ) , 8 . 74 
(IH.d, J=8.6Hz) ,10.2(1H.S) .12.6(lH,br) . 

Working Example No .63 
10 ^H-NMR(DMSO-d6)6:1.21(3H.t. J=7.1Hz) ,4.16(2H.q. J=7.1Hz) , 
4.42(2H,s) ,7.07(lH.dd, J=7.2Hz,5.1Hz) .7.18-7.21(lH.m) , 
7.54(lH,d. J=7.3Hz) .7.75-7.83(2H,m) .8.35-8.38(lH,m) .8.81 
(IH.d. J=8.6Hz) ,10.2(0.5H,S) .12.7(0.4H,br) . 

15 Working Example No. 64 

^H-NMR(DMSO-d6)6:4.78(2H.s) ,7.06{lH.ddd.J=7.3Hz.5.0Hz, 
l.OHz) .7.19-7.36(6H.m) ,7.50(lH,d. J=7.1Hz),7.74-7.80(2H,m). 
8 . 36 ( IH . dd . J=4 . 9Hz , 1 . 9Hz ) , 8 . 77 ( IH . d . J=8 . 6Hz ) . 10 . 2 { 0 . 3H , s ) , 
12. 6(0. 3H.br) . 

20 

Working Exeunple No. 65 

^H-NMR(DMS0-d6 )6: 2 . 94 { 2H, t . J=7 . 3Hz ) , 3 . 81 ( 2H. t . J=7 . 3Hz ) . 
7.08(lH,dd, J=7.2Hz,5.0Hz) .7.15-7.33(6H,m) ,7.43(lH.d. 
J=7.3Hz) .7. 70-7. 81 (2H.m) .8.37 (lH,dd.J=4.8Hz. 1.4Hz) .8.73 
25 (IH.d, J=8.6Hz) .10. 2(0. 3H.S) .12. 6(0. 3H.br) . 

Working Exeunple No. 66 

^H-NMR(DMSO-d6)8:4.61(2H,s) ,6.50(lH,t, J=7.2Hz) ,6.67(lH,d, 
J=7.7Hz) .6.93-7.09(4H.m) .7.17-7.22(lH.m).7.41-7.71(2H.m) . 



Q 
hi 
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7.74-7.80(2H,m) ,8.36(lH.d, J=4.7Hz) , 8 , 78 ( IH.d, J=8 . 6Hz ) , 
10.2(0.5H.s) ,12.6(0.5H,br) . 

Working Example No. 67 

^H-NMR(DMSO-d6)&:4.62(2H,s),6.41-6.46(3H,in),6.95(lH,t, 
J=7.9Hz) ,7.06 (lH,dd,J=7.2Hz, 5.0Hz) .7. 19-7.22 (lH,m) ,7-50 
(IH.d, J=7.2Hz) ,7.74-7.80(2H,in) ,8.37(lH,d, J=5.6Hz) ,8.77 
(lH,d, J=8.4Hz) .10.2(0.3H,s) ,12.6(0.3H,br) . 

Working Example No. 68 

^H-NMR ( DMSO-dfi ) 8 : 4 . 91 ( 2H . s ) , 7 . 03 (IH , dt . J=6 . 3Hz , 1 . IHz ) , 7 . 17 
-7.29(2H,m) ,7.42 (lH,dd,J=7.9Hz,l. OHz) ,7.52 (lH,d, J=7.2Hz) , 
7 . 73 -7 . 82 ( 3H , m) , 8 . 31 ( IH , dd , J=4 , 5Hz , 1 . 5Hz ) , 8 . 44 ( IH , dd , 
J=4.5Hz,1.8Hz) .8.79(lH,d,J=8.6Hz) ,10.2(0.3H,s),12.6(0.2H,br 
). 

Working Example No. 69 

^H-NMR(DMSO-d6)8:4.81(2H,s) ,7.06(lH,dd, J=7.2HZ,5.0HZ) , 
7.09-7.22(lH,m) ,7.35 (lH,dd,J=7.8Hz, 4.8Hz) ,7.49 (lH,d, 
J=6.9Hz) ,7.72-7.80(3H,m) ,8.37(lH,d, J=3.9Hz) ,8.48(lH,dd. 
J=4.8Hz,1.6Hz) ,8.60(lH,s),8.76(lH,d. J=8.0Hz) ,10.2(0.3H,S) ,1 
2.6(0.3H,br) . 

Working Example No. 70 

^H-NMR(DMSO-d6)8:4.81(2H,s) ,7.04(lH,dd,J=6. 9Hz, 5.5Hz ) , 
7.18-7.21(lH,m) ,7.33(2H,d, J=5.7Hz),7.51(lH,d, J=7.2Hz) ,7.74- 
7.81(2H.m) .8.33{lH,d, J=3.9Hz) ,8.51(2H,d, J=6.0Hz) .8.78(lH,d. 
J=8.6Hz) ,10. 2(0. 4H,s) ,12.6(0. 3H,br) . 
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Working Example No . 7 1 

- NMR ( DMSO - de ) 8 : 3 . 8 2 ( 3H , s ) . 4 . 8 5 ( 2H . s ) , 7 . 0 4 (1 H , dd , J = 6 . 2 H z , 
l.lHz) ,7.07-7.21{lH,in) .7.47(2H,d, J=8.5Hz) ,7.51(lH,d. 
J=7.3Hz) .7. 74-7. 80(2H.m), 7.92 (2H,d.J=8.5Hz) ,8.34 {IH.d, 
J=4.0Hz) .8.78(lH.d. J=8.6Hz),10.2(0.2H,s) .12.6{0.2H.br) . 

Working Example No. 72 

^H-NMR(DMSO-d6)8:1.65-1.68(lH,brm) ,1.82-1.98(2H.brm) ,2.04- 
2.14(3H.brm) ,4.72-4.76(lH,brm) ,5.61(lH,dd, J=10Hz,1.2Hz), 
5.82-5.86(lH,in) ,7.03-7.06(lH,brm) ,7.21-7.27(lH,brm) ,7.42- 
7.45(lH.m),7.70-7.80(2H,m) ,8.36(lH,brs) ,8.72-8.74(lH,m), 
10.2(0.4H,brs) .12.4(0.4H,br) . 

Working Example No. 73 

^H-NMR(DMSO-d6)8:0.93-l.ll(2H,brm) .1.13-1. 16(3H,brm) . 1.63- 
1.74(6H.bnn) ,3.42(2H,d, J=6.9Hz) .7.08(lH,dt, J=6.2Hz,l.lHz) .7 
.19-7.23(lH,brm) ,7.47(lH,d, J=7.1Hz) ,7.72-7.82(2H,m) .8.38 
(IH.d, J=4.9Hz) .8. 75( IH.d, J=8.6Hz) ,10.2(0. 5H,s) ,12. 7(0. 4H.br 
). 

Working Example No. 74 

^H-NMR(DMSO-d6)6:2.28(4H,m),2.49(4H,m),4.49(3H,s) ,5.76- 
5.85(lH,m) .7.04-7.09(lH,m) .7.17-7.21(lH,brm),7.48(lH,d, 
J=7.2Hz) ,7.71-7.80(2H,m) .8.35(lH,d, J=4.2Hz) .8.76(lH,d. 
J=8.6Hz) .10.2(0.5H,S) ,12.6(0.5H,br) . 

Working Example No. 79 

According to the procedure described in the working 
exeunple No.l, the compound of the reference exeunple No. 3 
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and 2 -pyridine carbonylazide was used to afford the titled 
compound . 

^H-NMR(DMSO-d6)8:1.06-1.20(lH,m) ,2.30-2.43(2H,brm) ,2.52- 
2.57(lH,m) ,3.28-3.35(lH,m) ,3.50-3.60(lH,m) ,4.83(lH,dd, 
5 J=10Hz,5.7Hz) ,7.06{lH,dd, J=7.2Hz,5.1Hz) ,7.28-7.33(2H,ni), 
7.46(lH,t, J=7.7Hz),7.76-7.82(lH,m) ,8.29-8.32(2H,m) ,9.95 
(lH,s) ,ll*2(lH,br) . 
gj mass: 309 (M+1)^. 

^'^ 10 Working Example No, 80 

4i (1) Ethyl 4-hydroxymethylpicolinate (2.00 g, 11.0 mmol) 

s was dissolved in dimethylf ormamide (80 ml). To the 

solution, imidazole (1.88 g, 27.0 mmol) and chloro-tert- 

f J 

pi butyldiphenylsilan (7.60 ml, 27.0 mmol) were added at room 

P 15 temperature. The mixture was stirred for 2 hours at the 
same temperature. The reaction mixture was diluted with 
hexane-ethyl acetate (1:1) and washed saturated brine and 
dried over magnesium sulfate. After filtration, the 
filtrate was concentrated to afford a residue, which was 
20 purified by column chromatography on silica gel. The 
fraction was eluted with hexane-ethyl acetate (95:5-70:30) 
to provide a crude compound (4.27 g) as colorless solid. 
(2) The compound (3.14 g, 7.40 mmol) obtained in (1) was 
dissolved in methanol (60 ml). To the solution was added 
25 hydrazine monohydrate (1.80 ml , 37.0 mmol ) at room 
temperature. The mixture was stirred for 12 hours at the 
same temperature. The reaction mixture was concentrated to 
afford a residue, which was dissolved in chloroform. The 
organic layer was washed with saturated brine and then 
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concentrated to afford an oily compound, which was used in 
the next reaction without further purification. 

(3) The compound obtained in (2) was dissolved in 
chloroform (10 ml). To the solution was added IN 
hydrochloric acid (22.2 ml, 22.2 mmol) at room temperature. 
The mixture was cooled in an ice -bath and sodium nitrite 
(1.02 g, 14.8 mmol) was added at the same temperature. The 
mixture was stirred for 30 minutes at the same temperature. 
The reaction mixture was extracted with chloroform. The 
organic layer was separated and washed with saturated brine 
and dried over magnesium sulfate. After filtration « the 
filtrate was concentrated to afford a residue. To the 
residue, a solution of the compound (0.622 g, 3.30 mmol) 
obtained in the reference example No. 3 in tetrahydrofuran 
(50 ml) was added at room temperature. The reaction mixture 
was refluxed over night. The reaction mixture was 
concentrated to afford a residue, which was purified by 
column chromatography on silica gel. The fraction eluted 
with chloroform- tetrahydrofuran (10:0-9:1) provided the 
compound (2.03 g) as a brown amorphous. 

(4) The compound (2.03 g, 3.30 mml) obtained in (3) was 
dissolved in tetrahydrofuran (10 ml). To the solution was 
added a solution (6.60 ml) of n-butylammmonium fluoride 
(1.0 M, 6.60 mmol) in tetrahydrofuran at room temperature. 
The mixture was stirred for 1 hour at the same temperature. 
The reaction mixture was diluted with tetrahydrofuran, 
ethyl acetate and then washed with saturated brine. The 
organic layer was concentrated to afford light yellow 
crystals by filtration. The filtrate was purified by column 
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chromatography on silica gel. The fraction eluted with 
chloroform -methanol (100:0-95:5) provided yellow crystals, 
which were combined with the crystal obtained by filtration 
to afford the titled compound (1.02 g) . 
^H-NMR(DMSO-d6)6:1.07-1.20(lH,m) ,2.31-2.44(2H,m) ,2.45- 
2.58{lH,m) ,3.28-3.35(lH,m) ,3.50-3.60(lH,m) ,4.52(2H,d, 
J=5 . 6Hz ) , 4 . 83( lH,dd, J=10Hz , 5 . 3Hz ) , 5 . 47 ( IH, t , J=5 . 7Hz ) , 6 . 99 ( 1 
H,d,J-4.7Hz),7.26(lH,s),7.32{lH,d,J=7.5Hz) ,7.47(lH,t,J=7.8H 
2) ,8.23(lH,d, J=5.3Hz) ,8.33(lH,d, J=7,6Hz) ,9.96(lH,s) ,11.4(1H 
,br). 

mass : 339 (M+D*. 

Working Example No. 81 

To a solution of the compound (3.50 g) of the reference 
example No. 5 in tetrahydrofuran (35 ml), a solution (7.10 
ml) of tetra-n- butylammonium fluoride solution (1.0 M, 
7.10 mmol) was added at room temperature. The reaction 
mixture was stirred for 1 hour at the same temperature. The 
reaction mixture was concentrated and diluted with ether. 
The whole was washed with water and saturated brine, and 
then dried over magnesium sulfate. After filtration the 
filtrate was concentrated to afford a residue, which was 
washed with ether to afford the titled compound (1.66 g) as 
colorless solid. 

^H-NMR(DMSO-d6)6:1.02-1.22(lH,m) ,2,26-2.31(2H,brm) ,2.46- 
2.62(lH,m) ,2.70(2H,t, J=6.3Hz) ,3.22-3.40(lH,m) ,3.48-3.71 
{3H,m),4.71(lH,brt) ,4.79-4.90(lH,m),6.95(lH,d, J=6.3Hz), 
7.11(1H,S) ,7.30(lH,d, J=:6.3Hz) ,7.44(lH,t, J=7.9Hz) ,8.19(lH,d, 
J=6.3Hz) ,8.30(lH,d, J=7.9Hz) ,9.86(lH,s) ,11.4(lH,br) . 
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mass : 353 (M+1)*- 
Working Example No. 82 

(1) The compound (45 mg, 0.13 mmol) of the working example 
5 No. 80 was dissolved in pyridine (1 ml). To the solution, 

methanesulfonyl chloride (40 Ml, 0.52 ml) was added at 
room temperature. The reaction mixture was stirred for 1 
fi hour at the same temperature. The reaction mixture was made 

n 

T] acidic by adding IN hydrochloric acid. The mixture was 

10 extracted with a mixture of ethyl acetate and 

42 tetrahydrof uran . The organic layer was washed with IN 

U1 

B hydrochloric acid, saturated sodium hydrogencarbonate and 

saturated brine successively and then dried over maganesium 



nj 



sulfate. After filtration, the filtrate was concentrated to 



15 afford a residue, which was dissolved in dimethylf ormeimide 

m 

(1 ml). To the solution sodium azide (85 mg, 1.3 mmol) was 
added at room temperature. The reaction mixture was stirred 
for 30 minutes at BO'^C. The reaction mixture was diluted 
with chloroform and washed with saturated brine. The 
20 organic layer was separated and concentrated to afford a 
light yellow solid (35 mg), which was used for the next 
reaction without further purification. 

(2) The compound (35 mg) obtained above in (1) was 
dissolved in a mixture (7 ml) of methanol and 
25 tetrahydrof uran (5:2). To the solution, was added 10% 
palladium carbon catalyst (5 mg) at room temperature. The 
reaction vessel was filled with hydrogen. The reaction 
mixture was stirred over night under the hydrogen 
atomosphere at room temperature. The reaction mixture was 



nj 
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filtrated through celite and the filtrate was concentrated. 
The crystals precipitated were collected by filtration to 
afford light yellow crystals (13 mg) . 

^H-NMR(DMSO-d6)8: 1. 02-1. 10(lH,m) ,2. 21-2. 60 (4H.m) ,3.45-3.52 
(2H,m) ,4.06-4.09(2H,in).4.79-4.85(lH,m) ,5.16-5.20(lH,m) , 
6. 93( IH, d, J=5.9Hz) ,7.20(lH,s) ,7.26 (lH,d,J=7.6Hz) .7.39-7.45 
(lH,m) ,8.10(lH,d, J=4.9Hz) ,8.27(lH,d, J=7.7Hz) ,10.3(lH,br) ,11 
.7(lH,br) . 
mass: 338 (M+1)^. 



a 

□ 

y5 Working Example No. 83 

U1 

s The compound (260 mg) of the reference example No. 9 was 



dissolved in a solution (10 ml) of methanol and 
tetrahydrof uran (1:1). 10% palladium carbon catalyst ( 200 



^ 15 mg) was added to the solution at room temperature. The 
reaction vessel was filled with hydrogen. The reaction 
mixture was stirred overnight under the hydrogen 
atomosphere at room temperature. The insoluble material was 
filtered and the filtrate was concentrated to afford the 

20 titled compound (105 mg) . 

^H-NMR(DMSO-d6)8:1.01-1.22{lH,m) ,2.28-2.40{3H,brm) ,2.62- 
2.72(2H,m) ,2.80-2.88(2H,m) ,3.18(2H,s) ,3.45-3.60(2H,m) , 
4.82(lH.dd, J=9.8Hz,6.2Hz) ,6.95(lH,d, J=6.2Hz) ,7.12(lH,s) , 
7.30(lH,d, J=6.8Hz) ,7.45(lH,t, J=7.4Hz) ,8.20(lH,d, J=5.5Hz) , 

25 8.30(lH,d, J=6.2Hz) ,9.94 (lH,br) ,11.4 (IH.br) . 
mass:352(M+l)*. 



Working Example No. 84 

(1) The compound (1.02 g, 3.02 mmol) of the working example 



<saff 
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No. 80 was dissolved in a solution (90 ml) of 
dimethylf ormamide- tetrahydrof uran (1:8). To the solution 
was added manganese dioxide (3.92 g, 45.1 mmol) at room 
temperature. The reaction mixture was stirred for 6 hours 
at the same temperature. The reaction mixture was filtrated 
by celite and filtrate was concentrated. The crystals 
precipitated were collected by filtration to afford yellow 



crystals (0.211 g) 



(2) The compound (34 mg, 0.10 mmol) obtained above in (1) 



□ 
hi 

10 and n-butylamine (22 mg, 0.30 mmol) were dissolved in 

sj 

42 chloroform (5 ml). To the solution was added sodium 

U1 

s 

U 

4^ 

m 

O 15 neutralized with 3N hydrochloric acid and extracted with 



triacetoxyborohydride (212 mg, 1.0 mmol) at room 
temperature. The reaction mixture was stirred for 24 hours 
at the same temperature. The reaction mixture was 



chloroform. The organic layer was washed with saturated 
brine and dried over magnesium sulfate and then 
concentrated. The crystals precipitated were collected by 
filtration to affod the titled compound (13 mg). 

20 ^H-NMR(DMSO-d6)8:0.88(3H,t, J=7.3Hz) ,1.08-1. 17 (lH,m) , 1. 28- 
1. 38 ( 2H, m) ,1.42-1. 51 (2H,m) ,2. 31-2. 39 (3H,m) ,2.47-2.54 
(2H,m),2.59{2H,t, J=7.2Hz) ,3.50-3.57{lH,m) ,3.81(2H,s) , 
4.83(lH,dd, J=llHz, 5.5Hz) ,7.09 (lH,d,J=5.3Hz ) ,7.31-7.33 
(2H,m) ,7.47 (lH,t,J=7.9Hz ) ,8.26 (lH,d,J=5.3Hz ) ,8.31 (lH,d, 

25 J=8.1Hz) ,9.98(lH,s) ,11.2(lH,br) . 
mass:394(M+l)*. 



Working Examples No. 85 to 94 

According to the procedure described in working example 
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No. 84, the compounds from the working exeimples No. 85 to 
No. 94 were prepared. 

Working Example No. 85 

^H-NMR(DMSO-d6)8: 1. 11-1. 18(lH.m). 2. 22-2. 44(5H,m) ,2.58 (2H,t, 
J=5.8Hz) ,3. 46-3. 58(3H,m) ,3.73 (2H,s) ,4.51 (lH,t,J=5.4Hz) , 
4.84(lH.dd, J=10Hz, 5.6Hz ) ,7.05 (lH,d, 

J=5.4Hz) ,7.26{1H.S) , 7 . 33( IH, d, J=7 . 4Hz) , 7 . 48( IH, t , J=7 . 9Hz ) . 
8.24(lH.d, J»5.3Hz),8.34(lH,d, J=8.2Hz) ,9.93(1H,S) ,11.4 
(IH.br) . 
mass:382(M+l)^. 

Working Example No. 86 

^H-NMR(DMSO-d6)6:1.06-1.20(lH,m) ,2.28-2.43(2H,m) ,2.48- 
2.60(lH,m),3.00{lH,br) ,3.28-3.40(lH,m) ,3.50-3.60(lH,m) , 
3.71(4H,s) .4.83(lH,m) ,7.06(lH,d, J=4.6Hz) ,7.25(lH,d, J=7.4Hz) 
,7.29-7.39(6H,m) ,7.46(lH,t, J=7-4Hz) ,8.23(lH,d, J=5.5Hz) , 
8.34(lH,d, J=7.4Hz) ,9.97(1H,S) ,11.5(lH,br) . 
mass:428(M+l)*. 

Working Example No. 87 

^H-NMR(DMSO-d6)6: 1. 06-1. 20(lH,m) ,2. 29-2. 43(2H,m) .2.49-2.60 
(lH,m) ,3.32 (2H,s) ,3.49 (2H,s), 3. 53-3. 60(lH,m) ,3.64 (2H,s) , 
4.83(lH,dd, J=llHz, 5.6Hz) ,4.91 (2H,s) ,6. 51(2H,d,J=8.3Hz ) , 
6.99(lH,d, J=8.2Hz) ,7.04(2H.d. J=5.4Hz) ,7.26(1H,S) ,7.32(lH,d, 
J=7 . 4Hz ) . 7 . 47 ( IH. t , J=7 . 8Hz ) , 8 . 22 ( IH, d, J=5 . 4Hz ) . 8 . 33 ( IH. d, J= 
8.1Hz) ,9.94 (IH.s), 11. 5(lH,br) . 
mass:443(M+l)^. 
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Working Exeunple No. 88 

^H-NMR(DMSO-cl6)6:1.07-1.18(lH.m) ,2.32-2.44(2H.m) ,2.51- 
2.66(5H,In),3.28-3.40(2H,m) .3.54-3.61(lH.m) ,3.72(2H,s) , 
4.82(3H,S) .6.48(2H.d. J=8.2Hz) ,6.86(2H,Cl, J=8.2Hz) ,7.03 (IH.d, 
5 J=5.2Hz),7.24(lH,s) ,7.32(lH,d,J=7.3Hz),7.48(lH,t, J=7.6Hz).8 
. 22 ( IH , d , J=5 . OHz ) . 8 . 34 ( IH . d , J=8 . 3Hz ) , 9 . 94 ( IH , s ) . 1 1 . 4 ( IH . br ) . 
mass:457{M+l)*. 

D 

Working Example No. 89 

uJ 

h 10 ^H-NMR{DMSO-d6)8: 1.12-1. 21(lH,m). 2. 33-2. 42 (2H.in). 2.50- 

yi 2.59(2H,m) ,2.90-3.15(lH,br) .3.51-3.58(lH,in) ,3.70(2H,s) , 

^" 3.77(2H,S) ,4.84 (lH.dd,J=llHz, 5.6Hz) .7. 08(lH.d.J=5.3Hz ) ,7.28 

^ -7.46(4H.m) .7.48 (lH,t,J=7.8Hz ) ,7.57 (2H,d,J=8.2Hz ) ,7.79 (2H, 

•!» 

£^ d. J=8.3Hz) ,8.25 (lH,d.J=5.3Hz) ,8.34 (lH,d,J=8.2Hz ) ,9.96 (1H,S) 

PJ 

P 15 ,11.4(lH,br). 

mass:507(M+l)*. 



Working Example No. 90 

^H-NMR(DMSO-d6)6: 1.08-1. 15 (lH,m) ,2. 30-2. 57 (5H,ni) ,2.71- 
20 2.83(4H,in),3.48-3.55(lH,m) ,3.71(2H,s) .4.78-4.83(lH,m) , 
6.99(lH.d, J=5.3Hz) ,7.23-7.25(3H,m),7.30(lH.d. J=7.6Hz) , 
7.39(2H,d, J=8.0Hz) ,7.45(lH,t, J=7.8Hz),7.71(2H,d, J=7.9Hz) ,8. 
20{lH,d, J=4.9Hz) ,8.31(lH,d, J=8.0Hz) .9.91(lH.s) ,11.4(lH,br) . 
mass:521(M+l)*. 

25 

Working Example No. 91 

^H-NMR(DMSO-d6)6:1.05-1.18(lH,m),2.26-2.40(2H,m) ,2.46- 
2.60(2H,m) ,3.00(lH,br) ,3.50-3.58(lH,m) ,3.69(2H,s) ,3.71 
(2H,s) ,4.82(lH,dd, J=10Hz,5.9Hz) ,7.05(lH,d, J=5.3Hz) ,7.31(2H, 
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d. J=7.5Hz) ,7.38 (2H,d.J=5.5Hz ) .7.46 (lH.t,J=7.9Hz) .8,23 (IH.d, 
J=5.4Hz) .8.32(lH,d. J=8.1Hz) , 8 . 50( 2H, d, J=5 . 9Hz) . 9 . 95(1H. s ) , 1 
1.4(lH,br). 
mass:429(M+l)*. 

5 

Working Example No. 92 

^H-NMR(DMSO-d6)8: 1. 03-1. 17(lH.m) ,2. 28-2. 40 (3H.m) .2.47-2.54 
(lH,m),2.73(4H,s).3.26-3.34(lH,m),3.50-3.58(lH.m).3.70 
S3 ( 2H. s ) , 4 . 80( IH, dd, J=llHz , 5 . 6Hz ) , 6 . 98 (IH.d, J=5 . 5Hz ) , 7 . 23 

h 10 (2H.d.J=6.1Hz).7.23(lH,s).7.29(lH.d,J=6.6Hz),7.44(lH,t,J=7. 
4'i 8Hz) .8.19(lH,d. J=5.3Hz) ,8.30{lH,d. J=7.3Hz) ,8.42(2H.d. J=5.9H 

yi 

g z) .9.91(lH,s) ,11.4(lH,br) . 

mass443(M+l)*. 

O 

m 

O 15 Working Example No. 93 

fl • 

^H-NMR(DMSO-d6)8: 1. 05-1. 25{lH,m), 2. 27-2. 64{4H,m) ,3.20-3.41 
(3H.m) .3.49-3.60(2H.m) ,4.24(2H,brm) ,4.84-4.92(lH,m) ,7.33- 
7.63(6H.m) ,8.29(lH,d. J=7.7Hz) ,8.40(lH,d, J=5.5Hz) .9.08(lH.s) 
,9.85(2H.brm) .10.3(lH,s) ,10.7(lH,brm) . 
20 mass:432(M+l)^. 



Working Example No. 94 

^H-NMR(DMSO-d6)8: 0.99-1. 14 (5H.m) .1.75-1. 85(4H,m) ,2.25-2.38 
(3H,m) ,2.47-2.55(lH,m) .3.26-3.35(2H.m) .3.48-3.57(lH,m) , 
25 3.71(2H,s),4.44(lH,d,J=4.4Hz).4.81(lH,dd,J=10Hz. 

5.6Hz) ,7.02(lH,d, J=5.5Hz) ,7.23(lH,s) .7.29(lH,d, J=7.4Hz) ,7.4 
5 ( IH , t . J=7 . 7Hz ) . 8 . 19 ( IH . d , J=5 . 3Hz ) . 8 . 30 ( IH . d, J=8 . 2Hz ) , 9 . 90 { 
IH.s) ,11.4(lH,br) . 
mass: 436 (M+l)^. 




282 



Working Example No, 95 

According to the procedure described In working example 
No. 96, tert -butyl N- (2-amlnoethyl) carbamate was used to 
5 afford the titled compound. 

^H-NMR(DMSO-d6)6:1.01-1.15(lH,m) ,2.25-2.61(3H,brm) ,2.97- 
3.03(2H,brm) ,3.14-3.35(6H,brm) ,3.50-3.59(lH,m) ,3.80-4.00 
(lH,brm) ,4.80-4.86{lH,m) ,7.05(lH,brd) ,7.25-7.34(2H,m) , 

C5 7.46(lH,dd).8.21-8.30(4H,m),9.48(2H.br).10.2(lH,brs).10.9 

U 

10 (lH,br). 

mass : 395 (M+l). 

yi 

a 

^2 Working Example No. 96 

«3 (1) A solution of 4-nltrobenzenesulf onylchlorlde (844 mg, 

□ 15 3.81 mmol) In chloroform {9 ml) was cooled In an Ice-bath. 

nj 

Trlethylamlne (0.531 ml, 3.81 mmol) was added to the 
solution. The reaction mixture was warmed up to room 
temperature. A solution (0.3ml) of n-propylamine (10 111, 
0.122 mmol) in chloroform was added to the solution (0.3 
20 ml) at room temperature. The reaction mixture was stirred 
overnight at the same temperature. The reaction mixture was 
purified by TLC eluted with chloroform-methanol(19:l) to 
afford the titled compound. 

(2) To the compound obtained in (1), a solution of the 
25 compound (38 mg) of the reference example No. 7 and 
triphenylphosphine (29 mg, 0.111 mmol) in chloroform (0.6 
ml) was added. A 40% solution (0.047 ml, 0.108 mmol) of 
diethylazodicarboxylate in toluene was added to the 
reaction mixture. The reaction mixture was stirred for 3 



n 



m 
b 

4^ 
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days at room temperature. The reaction mixture was purified 
by TLC eluted with chloroform-methanol (19:1) to afford the 
titled compound. 

(3) The compound obtained in (2) was dissolved in 
dimethylformamide (1 ml). To the solution, sodium carbonate 
(35 mg, 0.330 mmol) and thiophenol (11 U 1, 0.107 mmol) 
were added at room temperature. The reaction mixture was 
stirred for 1 day at the same temperature. The insoluble 



£^ material was filtated and the filtrate was dissolved in 

hi 

10 tetrahydrofuran (3 ml). To the reaction mixture, IN 

y| hydrochloric acid (1 ml) was added at room temperature. The 



whole was stirred for one hour at room temperature. The 
reaction mixture was concentrated to provide a residue, 
which was boiled with toluene by heating. To the mixture. 



PJ 

p 15 methanol -ether was added to afford the titled compound. 



^H-NMR{DMSO-d6)8:0.93(3H,t, J=7.5Hz) ,1.03-1. 17 (lH,m) , 1. 58- 
1.70(2H,m) ,2. 26-2. 40 (2H,brm) ,2. 55-2. 65 (lH,brm) ,2.85-2.95 
(2H,brm) ,2.96-3.03(2H,m) ,3.12-3.22(2H,brm) , 2 . 28-2 . 35{ IH, 
m) ,3.50-3.60(lH,m) ,4.80-4.86(lH,m) ,7.06(lH,d, J=5.2Hz) ,7.30- 
20 7.35(2H,m) ,7.48(lH,t, J=7.9Hz),8.27-8.32(2H,m) ,8.86(2H, 
br),10.4{lH,brs) ,10.9(lH,br) . 
mass:394(M+l)*. 



Working Examples No. 97 and 98 
25 According to the procedure described in the working 
example No. 96, the compounds of the working example No. 97 
and No. 98 were prepared. 
Working Example No. 97 

^H-NMR(DMSO-d6)8:0.89(3H,t,J=7.8Hz) ,1.01- 1.17 (lH,m) ,2.26- 
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2.40(2H,m) , 2 . 52-2 . 63 ( 2H ,.m) , 2 . 26-2 . 39 ( 2H,m) ,2.50-2.61 
(IH.m) ,2.88-3.00(4H,m) .3.10-3.21(2H.in) ,3.26-3.34(lH,m) . 
3.50-3.60(lH.m) .4.80-4.86(lH,m) .7.02(lH.cl, J=4.6Hz) ,7.26- 
7.34{2H.In) ,7.46(lH,t. J=7.8Hz) ,8.26-8.30(2H,m) ,8.80(2H,m). 
5 10.2{lH,s) ,11.0(lH,br) . 
inass:408(M+l)^. 

1.1. 

gj Working Example No. 98 

Fj ^H-NMR{DMSO-d6)6:0.86(3H.t) .1.00-1. 20( IH.m) ,1.21-1.34 

^\ 10 (4H,m) ,1.54-1. 66(2H,m) ,2. 26-2. 38(2H.m) ,2. 40-2. 63(lH,m) , 
4} 2. 85-3. 00(4H,m) ,3. 08-3. 23{2H,m) ,3. 26-3. 35(lH,in) ,3.50-3.60 

m 



5»: 



l\ ll.O(lH.br). 

fij 

□ 15 mass:422(M+l)*. 

i'St 

Working Example No. 99 

According to the procedure described in the working 
excimple No. 96, glycolaldehydediethylacetal was used to 

20 afford the titled compound. 

^H-NMR(DMSO-d6)6: 1. 05-1. 15(lH,m) ,2. 25-2. 40 (3H,m) ,2.43-2.63 
(IH.m) ,2.90-3.37{6H,m) .3.48-3.60(lH,m) ,4.77-4.85(lH.m) , 
6.97-7.02(lH,m),7.23-7.34(2H,m) .7.40-7.50(lH,m),8.23- 
8.32(2H,m) ,8. 66(0. 5H,brm) ,9.00-9. 23{lH,brm) ,10. KlH.s) , 

25 11.0(lH,br). 

mass: 394 (M+l)^. 



(lH,m) ,4.80-4.86(lH,m) ,7.03(lH.d. J=4.3Hz) ,7.26-7.35(2H,m) , 
7.46(lH.t. J=7.8Hz) ,8.26-8.30(2H,m) ,8.81(2H,brm) ,10.3(lH,s) , 



Working Example No. 100 

According to the procedure described in the working 



I) 
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example No. 96, glycine tert-butyl ester was used to 
afford the titled compound. 

^H-NMR(DMSO-d6)8:1.03-1.10{lH,m) ,2.23-2.40(2H.brm) ,2.54- 
2.65(lH.brm) .2.97-3.05(2H.brm) ,3.17-3.40(3H,m) .3.50- 
5 3.59{lH,m) .3.94(2H.brs) ,4.81-4.86(lH,m) .7.03(lH.d. J=5.5 
Hz) ,7.28-7.34(2H.m) .7.46(lH,t. J=7.8Hz),8.26(2H.d. J=6.5Hz) , 
9.23(2H,br) ,10.4(lH,br) ,10.9(lH,br) . 
^\ mass: 466 (M+D*. 

M 10 Working Examples No. 101 to 108 

yi According to the procedure described In the working 

example No. 96, the compounds from the working example 
^2 No. 101 to 108 were prepared. 

□ 15 Working Example No. 101 

^H-NMR(DMSO-d6)8: 1. 03-1. 15{lH,m) ,2. 25-2. 63 (3H,m) ,2.95-3.05 
(2H,m) ,3.19-3.37(3H,m) ,3.50-3.61(lH,m) ,4.10-4.19(2H,m) , 
4.80-4.86(lH,m) ,5.26(2H,s) ,7.00(lH,d, J=5.5Hz) ,7.28- 
7.49(8H,m) ,8.26-8.32(2H,m) ,9.37(2H,brm) ,10.2{lH,s) ,10.9 
20 (lH,br). 

mass:500(M+l)^. 



Working Example No. 102 

^H-NMR(DMSO-d6)8: 1.03- 1.17 (lH,m), 2. 26-2. 63(3H,brm), 2.97- 
25 3.05(2H,brm) ,3.10-3.21(2H,brm) ,3.26-3.37(lH,brm) ,3.50- 
3•60(lH,m) ,3.78(3H,s) ,4.06-4.17(2H,brm) ,4.80-4.88(lH,m) , 
6.98-7.03(3H,m) ,7.26(lH,brm) ,7.34(lH,d, J=8.3Hz) ,7.43- 
7.50(3H,m) ,8.25-8.30(2H,m) ,9.18(2H,brm) ,10.3(lH,brs) , 
10.9(lH,br) . 




Working Example No .103 

^H-NMR(DMSO-d6)8:1.02-1.18{lH,ni),2.25-2.40(3H,in) ,2.44- 
2.63(2H.m),3.06-3.09(2H,m) ,3.25-3.35(3H,m) ,3.50-3.59 
5 (IH.m) .4.82-4.88(lH,m) .7.04(lH,dd, J=6.0Hz,l.lHz) ,7.30- 
7.35(2H.m).7.45-7.55(3H.In) ,7.92(lH,t) ,8.28(2H,d, J=7.0 
Hz) ,8.67(lH.m) .9.39{2H,brm) ,10.4(lH,brm) ,10.9(lH,br) . 
mass:443(M+l)*. 

10 Working Example No. 104 

^H-NMR(DMSO-d6)8: 1. 01-1. 15( IH.m) ,2. 30-2. 40(3H.m) ,2.41-2.56 
(IH.m) ,2. 57-2. 64 (IH.m) .3. 04-3. 11 (2H,m) ,3. 20-3. 36 (3H,in) , 
3.50-3.59(lH.m) ,4.82-4.87(lH.m) ,7.07(lH,d, J=6.6Hz) ,7.31- 
7.35(2H,In) ,7.48(lH.t, J=7.8Hz) .7.83-7.90(lH,m) .8.25-8.29 

15 (2H,m) ,8.46(lH,d) ,8.83(lH,dd, J=5.3Hz, 1.3Hz) ,8. 98(lH,s) ,9.79 
(2H,brm) ,10.3{lH,br) ,10.9(lH,br) . 
mass: 443 (M+1)^. 

Working Example No. 105 

20 ^H-NMR(DMSO-d6)8:1.03-1.17(lH,m) ,2.26-2,40(2H,m) ,2.50-2.65 
(IH.m) .3.05-3.15(2H,m) ,3.21-3.37(3H,m) ,3.50-3.61(lH.m) , 
4.40-4.45(2H.m) ,4.81-4.89(lH,m) ,7.05(lH,d, J=4.6Hz) ,7.25- 
7.35(2H,m) .7.46(lH.t, J=8.3Hz) ,7.99(2H,d, J=7.4Hz) ,8.28(2H,d, 
3=7 . 4Hz ) , 8 . 86 ( 2H , d, J=6 . 5Hz ) , 9 . 90- 10 . 0 ( 2H ,m) , 10 . 3 ( IH, s ) . 

25 10.9(lH.br). 

mass:443(M-i-l)^. 

Working Example No. 106 

^H-NMR(DMSO-d6)8: 1.03-1. 17 (lH,m) ,2. 25-2. 37(2H,m) ,2.40- 
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2.60(lH.m) .2.91-3.01(4H,m) .3.14-3.35(5H.m) .3.49-3.59 
(lH,m) .4. 80-4. 85(lH,m) ,7.02 (lH,d.J=5.3Hz) ,7.26-7.37 
(7H,in),7.46{lH,t),8.26-8.29(2H,m),8.94(2H,bnn),10.2(lH, 
s),11.0(lH,br). 
5 mass: 456 (M+l)\ 



Working Example No. 107 

^H-NMR(DMSO-d6)6:l. 03-1. 17(lH,m) ,2. 26-2. 50(3H,brm) ,2.54- 
□ 2.63(lH,bnn) ,2.83(2H,t),3.00(2H.t) ,3.06-3.23(3H,brm) ,3.26- 

|,b 10 3.37(lH,m),3.50-3.58(lH,m),4.80-4.86(lH,m),6.72(2H,cl, 

J=8.3Hz) ,7.05(3H,d, J=8.3Hz),7.28-7.35(2H,m) ,7.46(lH,t. J= 
7,8Hz) ,8.26-8.32(2H,m),8.94(2H,brm) ,10.3(lH,s) ,11.0(lH,br) 

S 

^ mass:472(M+l)*. 



Pi ! 

Q 15 Working Example No, 108 

^H-NMR(DMSO-d6)d:l,05-1.15(lH,in) ,2.26-2.40(2H,brni) ,2.43- 
2.63(2H,b^n) ,2.98-3.06(2H,m) ,3.20-3.43(6H,brm) ,3.50-3,65 
(lH,m) ,4,81-4.88(lH,in) ,7.03(lH,d, J=5.5Hz) ,7.30- 
7.35(2H,m) ,3.45-3.50(lH,m) ,7.95(2H,d, J=5.5Hz) ,8.28(2H,d, 
20 J=5,5Hz) ,8.86(2H,d, J=5.5Hz) ,8.72(2H,bnn) ,10.2(lH,s) ,10*9(1H 
,br). 

mass:457(M+l)\ 



Working Example No. 109 
25 According to the procedure described in the reference 
example No. 8, the titled compound (80 mg) was obtained. 

^H-NMR(DMSO-d6)8:1.03-1.25(2H,m) ,2.26-2.43(2H,brm) ,2.50- 
2.65(lH,m) ,2.57(6H,s) ,2.88-3.06(3H,m) ,3.26-3.40(lH,m) ,3.50- 
3.59(lH,m) ,4. 82-4. 86 (lH,m) ,7. 00(lH,d,J=5.5Hz ) ,6.26-6.34 
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( 2H , m) , 7 . 46 ( IH , t , J=7 . BHz ) , 8 . 23 ( IH, d, J=5 . 5Hz ) , 8 . 30 ( IH , d , J=8 • 
3Hz) ,10.0(lH,s) ,10.5(0.5H,br),ll.l(lH,br) • 
mass;380(M+l)*. 

5 Working Example No, 110 

To a solution of the compound (30 mg, 0.038 mmol) of the 
reference example No. 11 In chloroform (1 ml), n- 
butanoylchloride (6 Ml, 0.058 mmol) and triethylamine {13 U 
1, 0.093 mmol) were added at room temperature. The reaction 
10 mixture was stirred for 1 hour at the same temperature. To 
the reaction mixture, n-butanoyl chloride (6 /x 1 , 0.058 



s mmol) and triethylamine {10 U I , 0.072 mmol) were added at 

room temperature. The reaction mixture was stirred for 10 



minutes at the same temperature. To the reaction mixture, 
15 water (1 ml) was added and the organic layer was separated. 
The organic layer was washed with water (1 ml) and dried 
over magnesium sulfate. After filtration, the filtrate was 
concentrated to give a residue, which was dissolved in 
tetrahydrofuran (1 ml). To the mixture, IN hydrochloric 
20 acid (1 ml) was added at room temperature. The reaction 
mixture was stirred for 15 minutes at the same temperature. 
The reaction mixture was concentrated to afford a residue, 
to which methanol -ether was added. The titled compound 
precipitated was obtained. 
25 ^H-NMR(DMSO-d6)6:0.80(3H,t, J=7.8Hz) ,1.03- 1.15 (lH,m) , 1. 42- 
1.54(2H,m) ,2.00 (2H,t,J=6.9Hz ) ,2. 25-2. 40 (2H,brm) ,2.55-2.63 
(lH,brm) ,2.70-2. 78 (2H,brm) ,3. 28-3.39 (3H,brm) ,3. 50-3. 60 (IH, 
brq) ,4. 80-4. 86 {lH,m) ,7.01 (lH,d,J=4.6Hz ) ,7.14 (lH,s) ,7.34 
(lH,d, J=8.3Hz) ,7.48 (lH,t,J=7.8Hz ) ,7.88 (2H,brm) ,8.23 (lH,d,J= 
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4,6Hz) .8.26 (lH,d,J=8.3H2 ) .10. 4 (lH.br) .11.1 (lH.br) . 
mass: 422 (M+D*. 

Working Examples No. Ill to 114 

According to the procedure described In the working 
example No. 110, the compounds from the working example 
No, 111 to 114 were prepared. 
Working Example No. Ill 

^H-NMR(DMSO-d6)6: 1.00-1. 23 (IH.m), 2. 26-2. 60(3H,m) ,2.70(2H, 
br) .3.15(2H.br),3.40-3.60(2H.m) .4.34(2H.s),4.80-4.90(lH, 
m) ,6.97(lH,d, J=4.9Hz) ,7.15(1H,S) ,7.30(lH.d, J=8.0Hz) ,7.40- 
7.52(6H.m) ,8.23(lH.d. J=4.3Hz) ,8.30(lH.d, J=8.0Hz) ,8.54- 
8.63(lH.m) ,9.94(lH,s) ,11.4(lH,br) . 
mass : 470 (M+l)"^. 

Working Example No. 112 

^H-NMR(DMSO-d6)8: 1.00-1. 20 (lH,m) ,2. 26-2. 40(2H,m) ,2.41- 
2.60(lH,m) .2.83(2H,brt) .3.15(lH.s) .3.20-3.40(lH,m) .3.43- 
3.57(2H.m) .4.75-4.86(lH.m) .6.97(lH.d. J=7.6Hz) .7.15(lH.s) . 
7.30(lH,d, J=llHz) ,7. 40-7. 52(4H,m) ,7.80 (2H,d.J=10Hz) ,8.21 
{ IH , d , J=6 . 7Hz ) , 8 . 30 ( IH , d , J=l IHz ) , 8 . 59 ( IH , brt ),9.94(lH,s),ll 
.4{lH,br) . 
mass:456(M+l)*. 

Working Example No. 113 

^H-NMR(DMSO-d6)8:1.06-1.20(lH,m) ,2.25-2.41(2H,m) ,2.72(2H, 
t) ,3. 10-3. 20(2H,m) ,3.26-3. 42(lH,m) ,3.48-3.60(lH.m) , 3.75- 
3.90(lH.m) ,4.36(2H,s) ,4.80-4.86(lH,m) ,6.99(lH.d. J=5.7Hz) , 
7.13(lH,s) ,7.19-7.40(7H,m) ,7.46(lH,t, J=7.6Hz) ,8.23(lH,d, 
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J=3.8Hz) .8.28 (lH.d,J=8.6Hz ) ,10.0 (IH.s) , 11 . 2( lH.br ) . 
Working Example No. 114 

^H-NMR{DMSO-d6)8:1.43-1.60(lH,in) ,2.50-3.00(3H.bnn) .3.03- 
5 3.15(2H,brm) .3.34-3.48(2H,brm) ,3.65-3.80(lH,bnn) .3.85- 
4.00(lH,m) ,5.17-5.26(lH.m) ,7.31(lH.d. J=5.4Hz) .7.46(1H, 
s) ,7.72 (lH.dd,J=6.8Hz. 0.6Hz) ,7.87 (IH.t) ,7.94-8. 03 (3H, 
m) .8.10-8.20(3H.m) .8.58(lH.d. J=4.7Hz) .8.70(lH,d, J=8.1Hz) . 

O 10.4(1H,S) .11.7(lH.br) . 

hi 

10 mass:492(M-t-l)^. 



a 



Working Example No. 115 

According to the procedure described in the working 



example No. 96(1), the compound of the working example No. 83 
O IS was used to afford the titled compound. 



^H-NMR(DMSO-d6)6:1.04-1.19(lH,m).2.26-2.41(2H.m) .2.48- 
2.60(lH,m) ,2.66-2.74(2H.m) ,3.10-3.20(2H,m) ,3.28-3.39 
(IH.m) ,3.51-3.59(lH,m) ,4.79-4.82(lH.m) . 6 . 90( IH.d, J=4 . 6Hz) , 
7.01(1H,S) .7.32(lH.d. J=8.3Hz) ,7.46(lH,t, J=8.3Hz) ,7.97 
20 (2H,d, J=9.2Hz) ,8.17(2H,m) ,8.29-8.37(3H,m) ,9.90(1H,S) ,11.2 
(IH.br) . 
mass:537(M+l)*. 



Working Example No. 116 
25 According to the procedure described in the working 
example No. 56, phenol and the compound of the reference 
example No. 7 were used to afford the compound, which was 
subjected to the similar manner to that described in the 
working example No. 124 to provide the titled compound. 
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^H-NMR(DMSO-d6)8:1.08(lH,t, J=7.4Hz) ,2.25-2.40(2H,m) ,2.60- 
2.69(lH,m) ,3.10(2H,t, J=5.5Hz) ,3.25-3,35(lH,m) ,3.54(lH,q, 
J=9.2Hz) ,4.25(2H,t, J=5.5Hz) ,4.80-4.86(lH,m) ,6.92(lH,d, 
J=12Hz),6.94(2H,d, J=7.4Hz) ,7.20(lH,d, J=5.5Hz),7.25-7.37 
{4H,m) ,7.48 (lH,t,J=7.4Hz ) ,8. 23-8. 28 (2H,in) ,10. 5-11.0 (2H,br) . 
mass:429(M+l)*. 

Working Example No. 117 

(1) To a solution of 3-ainlno-5-phenylpyrazole (544 mg, 3.4 
mmol) In dlmethylf ormmamlde (10 ml) , sodium hydride (64 mg, 
4.1 mmol), benzylchlorlde (0.45 ml, 3.8 mmol) were added at 
room temperature. The reaction mixture was stirred for 6 
hours at room temperature. Saturated aqueous ammonium 
chloride was added and extracted with ethyl acetate. The 
organic layer was separated and washed with water and 
saturated brine and dried over magenlsum sulfate. After 
filtration, the filtrate was concentrated to afford a 
residue, which was purified by column chromatography on 
silica gel. The fraction eluted with hexane-ethyl acetate 
(4:1) provided the titled compound (509 mg). 

(2) To a solution of the compound (509 mg, 2.0 mmol) 
obtained In (1) In pyridine (5.0 ml) was added methyl 
chloroformate (0.19 ml, 2.5 mmol) at room temperature. The 
mixture was stirred for 2 hours at room temperature. To the 
reaction mixture, IN hydrochloric acid was added. The 
mixture was extracted with ethyl acetate. The organic layer 
was separated and washed with saturated sodium 
hydrogencarbonate , saturated brine and then dried over 
magnesium sulfate. After filtration, the filtrate was 
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concentrated to afford a residue, which was purified by 
column chromatography on silica gel. The fraction eluted 
with hexane-ethyl acetate (4:1-2:1) provided the titled 
compound (450 mg). 

(3) To a solution of the compound (440 mg, 1.4 mmol) 
obtained in (2) in toluene (5.0 ml), triethylamine (0.40 ml, 
2.9 mmol) was added. The mixture was stirred for 10 minutes 
at 80°C . B-chlorocatecolboran (450 mg, 2.9 mmol) was added 
and the mixture was stirred for 10 minutes at the same 
temperature. The compound (290 mg, 1.5 mmol) of the 
reference example No. 3 was added and the mixture was 
stirred for 30 minutes at the same temperature. B- 
chlorocatecolboran (440 mg, 2.9 mmol) was added and the 
mixture was stirred for 1 hour at 100 °C.To the reaction 
mixture IN hydrochloric acid was added. The mixture was 
extracted with chloroform. The organic layer was separated 
and washed with IN sodium hydroxide, saturated brine and 
dried over magnesium sulfate. After filtration, the 
filtrate was concentrated to afford a residue. To the 
residue, was added chloroform- ether to afford the crystal 
(400 mg) by filtration. 

(4) The compound (400 mg, 0.87 mmol) obtained in (3), was 
dissolved in methanol- tetrahydrofuran (1:1, 20 ml ) . 10% 
paradium carbon catalyst (200 mg) was added. The reaction 
vessel was filled with hydrogen and the mixture was stirred 
overnight at 50 °C. The reaction mixture was filtrated by 
celite. The filtrate was concentrated to afford a residue. 
To the residue, ether-ethyl acetate was added to provide 
cystals as the titled compound (220 mg). 
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^H-NMR(DMSO-d6)8:1.02-1.10(lH,m) ,2.27-2.37(2H,brm) ,2.62- 
2.67(lH,brm) ,3.26-3.37(lH,m) ,3.48-3.57{lH,m) ,4.75(lH,dd, 
J=llHz,5.7Hz) ,6.60 (lH,brs) ,7. 28(lH,d,J=7.5Hz ) ,7.30-7.48 
(4H,m) ,7.73(2H,d, J==7.3Hz) ,8.26(lH,d, J=8.2H2) ,9.61(lH,s) ,12. 
5 8(lH,br). 



Working Example No. 118 

(1) A mixture of a -cyano-o-iodoacetophenone (3.81 g, 13.3 



□ 



mmol ) , benzylhydrazine 2 hydrogen chloride (7.80 g , 40.0 



f"- 10 mmol), triethylamine (18.0 ml, 129 mmol) and n-butanol (50 



4x ml) was stirred overnight at 120 °C. The raction mixture 

m 

g was cooled to room temperature and concentrated to afford a 

n 

p residue. The residue was dissolved in ether. The solution 

'1 

was washed with water and then dried over magnesium sulfate. 

nj 

15 After filtration, the filtrate was concentrated to afford a 



residue, which was purified by column chromatography on 
silica gel. The fraction eluted with hexane-ethyl acetate 
(5:1-2:1) provided the compound (2.61 g) as light yellow 
crystals . 

20 (2) A mixture of the compound (1.23 g, 3.27 mmol) obtained 
in (1), p-nitrophenyl chloroformate (0.859 mg, 4.26 mmol), 
4-dimethylaminopyridine (1.00 g, 8.19 mmol) and chloroform 
(10 ml) was stirred for 30 minutes at room temperature. To 
the reaction mixture, the compound (0.920 g, 4.96 mmol) 

25 prepared in the reference example No. 3 was added. The 
reaction mixture was stirred overnight at 100 The 
reaction mixture was diluted with chloroform. The whole was 
washed with IN sodium hydroxide, IN hydrochloric acid and 
saturated brine respectively and then dried over magnesium 
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sulfate. After filtration, the filtrate was concentrated to 
afford a residue, which was purified by column 
chromatography on silica gel. The fraction eluted with 
chloroform-methanol (98:2-97:3) provided yellow solid (1.60 

g). 

(3) The compound (236 mg, 0.461 mmol) obtained in (2), 
pallolium acetate (11 mg, 0.0490 mmol), 1,1- 
bis(diphenylphosphino) ferrocene (30 mg, 0.0541 mmol) and 
sodium hydrogencarbonate (71 mg, 0.845 mmol) were mixted 
with methanol (4 ml) and the reaction vessel was filled 
with carbon monoxide. The reaction mixture was refluxed for 
7 hours. The reaction mixture was filtrated by celite. The 
filtrate was concentrated to afford a residue, which was 
purified by column chromatography on silica gel. The 
fraction eluted with chloroform-methanol ( 98 : 2-97 : 3 ) 
provided a yellow solid (180 mg). 

(4) The compound (40 mg) obtained above in (3) was 
dissolved in ethanol (5 ml). To the solution, palladium 
hydroxide (10 mg) was added at room temperature. The 
reaction vessel was filled with hydrogen. The reaction 
mixture was stirred overnight at 70 ^'C. The reaction 
mixture was filtered through celite. The filtrate was 
concentrated to afford a residue, which was purified by 
column chromatography on silica gel. The fraction eluted 
with chloroform-methanol (10:1) provided the titled 
compound (8.6 mg ) . 

^H-NMR(DMSO-d6)8:1.03-1.15(lH,m) ,2.25-2.40(2H,m) ,2.62- 
2.77(lH,m) ,3.43-3.58(2H,m) ,3.73(3H,s) ,4.74-4.78(lH,m) , 
6.25(lH,m) ,7.27 (lH,d,J=7.6Hz ) ,7. 41-7. 74 (5H,m) ,8.23-8.26 



295 



(lH,m) ,8.31 (lH,s) ,9.59 (1H,S) . 
mass: 432 (M+l)\ 

Working Example No, 119 

(1) The compound (140 mg, 0.268 mmol) obtained from the 
working example No. 118(3) was dissolved in methanol (3 ml). 
To the solution was added IN sodium hydroxide (1.00 ml, 
1.00 mmol) at room temperature. The reaction mixture was 
stirred for a while at room temperature and furtherly 
stirred for 2 hours at 50 °C. The reaction mixture was made 
acidic by adding IN hydrochloric acid. The whole was 
concentrated to afford a residue, which was dissolved in 
chloroform. The solution was washed with water. The aqueous 
layer was further extracted with chloroform twice. The 
organic layers were combined and dried over magnesium 
sulfate. After filtration, the filtrate was concentrated to 
afford a residue. Adding ether and chloroform to the 
residue resulted in the formation of the crystals. After 
filtration, the crystals (73 mg) were collected. 

(2) The compound (36 mg, 0.0699 mmol) obtained above in (1) 
was dissolved in ethanol (4 ml). To the solution, palladium 
hydroxide (10 mg) was added. The reaction vessel was filled 
with hydrogen and the reaction mixture was stirred 
overnight at 70 °C. The reaction mixture was filtrated by 
celite. The filtrate was concentrated to afford a residue. 
Ether and chloroform were added to the residue to afford 
the titled compound (13 mg) as crystals. 
^H-NMR(DMSO-d6)8:1.01-1.14(lH,m) ,2.25-2.34(2H,m) ,2.65- 
2.68(lH,m) ,3.35-3.53(2H,m) ,4.74(lH,dd, J=10Hz,5.8H2) , 
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6.34(lH,br) ,7,27 (2H.d,J=7.5Hz ) .7.43 (2H.t,J=7.8Hz ) .7.54 (IH.d 
, J=3.8Hz) .7.70(lH,d, J=7.4Hz) ,8.26(lH,d, J=8.1Hz) .9.59(1H,S) . 
mass:418(N+l)^. 



5 Working Example No. 120 

(1) According to the procedures described In the working 

example No. 118(1) to (3). a -cyano-m-lodoacetophenone was 
gj used to afford the compound, which was furtherly subjected 



II 



to the reaction described In the working example No. 119(1) 



^\ 10 to afford the titled compound. 

4^ (2) According to the procedure described in the working 



3 example No. 119(2), the compound obtained in (1) was used to 

^= afford the titled compound. 

^H-NMR(DMSO-d6)6: 1.02-1. 17 {lH,m) ,2. 25-2. 40 (lH,m) ,2.63- 
£^ 15 2.72(2H,m) ,3.34-3.41(2H,m) ,4.74-4.80(lH,m) ,6.65(lH,br) , 

vi 

7.28(lH,d, J=7.6Hz) ,7.44(lH,t, J=7.6Hz) ,7.58(lH,t, J=7.7Hz) ,7. 
91(lH,d, J=8.0Hz) ,7.97(lH,d, J=7.9Hz) ,8.25(lH,d, J=8.2Hz) ,8.30 
(lH,d, J=4,3Hz) ,9.68(1H,S) . 
mass:418(M+l)\ 

20 

Working Example No. 121 

(1) The compound (56 mg, O.llmmol) obtained from the 
working example No. 120 was dissolved in dimethylformamide 
(1.5 ml). To the solution, 1 , 1-dicarbonyldiimidazole (25 mg, 
25 0.15 mmol) was added at room temperature. The reaction 
mixture was stirred for 30 minutes at room temperature. To 

the mixture phenylethylamine (42 Ul, 0.33 mmol) was added 
at room temperature and the mixture was heated from room 
temperature to 70 °C and furtherly stirred for 10 minutes. 
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The reaction mixture was concentrated to afford a residue, 
which was purified by thin layer chromatography. The 
elution with chlorof orm-methanol (10:1) provided a crude 
compound, which was used for the next reaction without 
5 further purification. 

(2) The compound (51 mg, 0.084 mmol) obtained above in (1) 
was dissolved in methanol -tetrahydrofur an (2:1) (3 ml). To 
the solution was added paradium hydroxide (51 mg) at room 
temperature. The reaction vessel was filled with hydrogen 
10 and the reaction mixture was stirred overnight at room 

yj temperature. The reaction mixture was filtered by celite. 

yi 

s 



The filtrate was concentrated to afford the titled compound 



? (25 mg) 



^H-NMR(DMSO-d6)6: 1.02-1. 10 (lH,m) ,2. 25-2. 36 (2H,m) ,2.43-2.56 

HJ 

CI 15 (lH,m) ,2.65 (2H,t,J=7.1Hz ) ,2.87 (2H,t,J==7.5Hz ) ,3.16-3.25 



(2H,m) ,4.73-4.79(lH,m) ,6.70(lH,br) ,7.16-7.33(7H,m) ,7.44 
(lH,t, J=7.9Hz) ,7.54 (lH,t,J=7.7Hz ), 7.79 (lH,d,J=7.0Hz ) ,7.87(1 
H,d, J=6.3Hz) ,8.19(lH,s) ,8.26(lH,d, J=7.7Hz) ,8.72(lH,br) ,9.69 
(lH,br). 
20 mass: 521 (M+D*. 

Working Example No. 122 

(1) According to the procedure described in the reference 
example No. 2(1), 2-bromo-3-nitrobenzoic acid (10.0 g, 40.7 

25 mmol), pyrrole- 2 -carboxy aldehyde (7.74 g, 81.4 mmol), 
trie thy lamine (20.0 ml, 143 mmol) and thionyl chloride (30 
ml) were used to provide the titled compound (9.07 g) . 

(2) A solution of the compound (9.07 g, 28.0 mmol) obtained 
above in (1) in tetrahydrofuran (400 ml) was cooled to -78 
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°C. To the solution, a solution (33.6 ml) of 
diisopropylammonium hydride (1.0 M, 33.6 mmol) in toluene 
was added at the same temperature. The reaction mixture was 
stirred for 2 hours at the same temperature. To the 
reaction mixture was added a saturated aqueous ammonium 
chloride (15 ml) at the same temperature. The reaction 
mixture was warmed up to room temperature and stirred for 2 
hours. The organic layer was separated and dried over 
magnesium sulfate. After filtration, the filtrate was 
concentrated to afford a residue, which was dissolved in 
methylene chloride (200 ml). To the solution was added 
chloro-tert-butyl dimethylsilan (6.32 g, 41.9 mmol) and 
imidazole (3.80 g, 55.8 mmol). The reaction mixture was 
stirred overnight at room temperature. The reaction mixture 
was diluted with ethyl acetate. The organic layer was 
washed with water (200 ml) for 3 times and saturated brine 
resjpectively and then dried over magnesium sulfate. After 
filtration, the filtrate was concentrated to afford a 
residue, which was purified by column chromatography on 
silica gel (Wakogel C-300). The fraction eluted with 
hexane-ethyl acetate (10:1-5:1) provided a colorless oily 
compound (9.34 g ) . 

(3) The compound (9.34 g, 21.3 mmol) obtained above in (2) 
and diisopropylethylamine (8.24 g, 63.8 mmol) were 
dissolved in dimethyl formamide (200 ml). The reaction 
vessel was filled with nitrogen. To the reaction mixture 
tetrakistriphenylphosphine palladium (2.46 g, 2.13 mmol) 
was added. The reaction mixture was stirred for 2 hours at 
130 °C. The reaction mixture was added ethyl acetate (1 L) 
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fij 



and water (500 ml). The organic layer was separated. The 
aqeouse layer was further extracted with ethyl acetate (300 
ml ) • The combined organic layers were washed with water and 
saturated brine respectively and dried over magnesium 
sulfate. After filtration, the filtrate was concentrated to 
afford a residue, which was purified by column 
chromatography on silica gel (wakogel C-300). The fraction 
eluted with hexane-ethyl acetate (20:1-5:1) provided a 
yellow solid compound (4.73 g). 



e : 

yj 

^= 10 (4) The compound (4.73 g, 13.2 mmol) obtained above in (3) 



was dissolved in methanol- tetrahydrofuran (1:1) (400 ml). 
To the solution was added 10% palladium carbon catalyst 
(500 mg) at room temperature. The reaction vessel was 
filled with hydrogen. The whole was stirred for 2 hours at 



m 

15 room temperature. The reaction mixture was filtrated by 



celite. After filtration, the filtrate was concentrated to 
afford a residue, which was purified by column 
chromatography on silica gel (Wakogel C-300). The elution 
with hexane-ethyl acetate (2:1-1:1) provided fraction 1 
20 (less polar compound) as pyrrole compound (1.20 g) and 
fraction 2 (more polar compound) as pyrrolidine compound 
(2.40 g). 

Fraction 1 (less polar compound) 
^H-NMR(CDCl3)6:0.14(6H,s) ,0.95(9H,S) ,3.84(2H,brs) , 
25 4.88(2H,s) ,5.98(lH,d, J=3.1Hz) ,6.09-6.11(lH,m) ,6.78(lH,d, 
J=7.1Hz) ,7.02 (lH,t,J=7.7Hz ) ,7.14 (lH,d,J=7.3Hz ) . 



Fraction 2 (more polar compound) 

^H-NMR(CDCl3)8:0.02(6H,s) ,0.74(9H,s) ,1.60-1. 70 (lH,m) ,2.15- 
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2.23(lH,m) ,2.42-2.50(2H,m) , 3 . 68 ( 2H, brs ) , 3 . 95-4 . 02 ( 2H,m) , 

4 . 36 ( IH , dd, J=10Hz , 5 . 2Hz ) , 4 . 63 ( IH , dd, J=12Hz , 5 . 5Hz ) , 6 . 80 ( IH, d 

, J=7.0Hz) ,7.20-7.24(2H,m) . 

(5) According to the procedure described in the working 
example No . 1 , the polar compound (2.40 g , 7.23 mmol ) from 
the fraction 2 obtained above in (4) was used to afford a 
yellow solid compound (2.71 g). 

(6) The compound (2.71g, 6.00 mmol) obtained above in (5) 
was suspended to the methanol- tetrahydrofuran (1:1, 200ml ) . To 
the mixture was added 2N hydrochloric acid (10 ml) at room 
temperature and the reaction mixture was stirred for 6 
hours at the same temperature. The reaction mixture was 
concentrated to afford a residue, which was dehydrated by 
heating with toluene twice to remove water. The crude 
compound obtained was recrystallized from hexane- 
ethylacetate-tetrahydro furan to afford the titled compound 
(1.85 g). 

^H-NMR(DMSO-d6)8:1.27-1.40(lH,m) ,1.72-1. 78 {lH,m) , 2.20- 

2. 27(lH,m) ,2. 40-2. 50(lH,m) ,2.53-2.62 (lH,m),3.59 (lH,t,J= 

7.5Hz) ,3. 85-3. 93 (lH,m) ,4.90 (lH,dd,J=8.0Hz, 5.5Hz) ,5.97 

(lH,br) ,7.17-7.22(lH,m) ,7.33(lH,d, J=8.0Hz) ,7.40 (lH,d, 

J=9.0Hz) ,7.47(lH,t, J=7.5Hz) ,7.98(lH,t, J=8.0Hz) ,8.18(lH,d, J= 

7.0Hz) ,8. 30(lH,d,J=4.0Hz ) ,10.6 (lH,br) ,11.0 (lH,br) . 

mass:339(M+l)\ 

Working Example No. 123 

(1) According to the procedure described in the working 
example No. 122(2), the compound (4.50 g, 13.4 mmol) 
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obtained from the working example No. 131(1) was used to 
afford a yellow solid compound (3.94 g) . 

(2) According to the procedure described in the working 
example No. 122(3) and (4), the compound (3.94 g, 8.47 mmol) 
obtained above in (1) was used to afford fraction 1 (less 
polar compound, 238 mg) and fraction 2 (more polar compound, 
1.14 g). 

Fraction l(less polar compound) : 

^H-NMR(CDCl3-CD3OD)6:0.08(3H,s) ,0.11(3H,s) ,0.93(9H,s),1.51 
(3H,d, J=6.2Hz) ,3.84(2H,br) ,5.26(lH,m) ,5.96(lH,d, J=3.3H2) ,6. 
10(lH,dd, J=3.1Hz,1.0Hz) ,6.78(lH,d, J=8.0Hz) ,7.01(lH,t, J=7.7H 
z) ,7.13(lH,d, J=7.3Hz) . 

Fraction 2 (more polar compound) : 

^H-NMR(CDCl3)6: 0. 07 ( 3H, S) ,0.11(3H,s) ,0.85-0. 95 (lH,m) ,0.92 
(9H,s) ,1.24-1. 35(2H,m) ,1.52(3H,d,J=6.3Hz) ,1.52-1. 55(lH,m) , 
5.27(lH,q) ,6.28 (lH,d,J=3.4Hz ) ,7.07 (lH,d,J=3.6Hz ) ,7.31 (lH,dd 
, J=8.5Hz, 7.3Hz ) ,7.92 (lH,dd,J=7.3Hz, l.OHz) ,8.28 (lH,dd,J=8.5H 
z,1.0Hz) . 

(3) According to the procedure described in the working 
example No.l, the polar compound (300 mg, 0.87 mmol) from 
the fraction 2 obtained above in (2) was used to afford a 
yellow solid compound (389 mg). 

(4) According to the procedure described in the reference 
example No. 7, the compound (200 mg, 0.429 mmol) obtained 
above in (3) was used to afford the titled compound (92 mg). 
^H-NMR(DMSO-d6)8:0.80-0.95(lH,m) ,1.14(3H,d, J=6.3Hz) ,1.17- 
1.28(lH,m) ,2.25-2.40(2H,m) ,3.70-3.74(lH,m) ,3.80-3.90 




302 



(lH,m) ,4. 78-4. 85 (2H,m) ,7.06 (lH,dd,J=7.2Hz, 5.0Hz) ,7.33 
(2H,t, J=7.4Hz) ,7.46(lH,t, J=7.9Hz) ,7.76-7.82(lH,m) ,8.26- 
8.30(2H,m) ,9.90(1H,S) ,11.0(lH,br) . 

5 Working Example No, 124 

The more polar compound (14 mg) obtained from the 
fraction 2 of the working example No. 128(5) was dissolved 
in methanol -tetrahydrofuran (1:1, 2 ml). To the solution 
O was added IN hydrochloric acid (1.0 ml) at room temperature 

r- 10 and the reaction mixture was stirred for 30 minutes at the 
,jj same temperature. The reaction mixture was neutralized with 



Ul 

h 



saturated aqueous sodium hydrogencarbonate and then 
extracted with chloroform. After being dried over magnesium 



£3 sulfate, the mixture was filtered. The filtrate was 

nj 

□ 15 concentrated to afford a residue, which was purified by 



thin layer chromatography (ethyl acetate -methanol, 30:1) to 
provide the titled compound (4.1 mg) as well as the 
compound (3.8 mg) of the working example No. 127. 
^H-NMR(DMSO-d6)8:0.92-1.09(lH,m) ,1.18(2H,d, J=6.6Hz) ,1.60- 

20 1.74(lH,br) ,2.68-2.76(lH,m) ,2.80-3.00(lH,m) ,3.28(lH,dd, 

J=llH2,9.0Hz) ,3.63 (lH,dd,J=llHz, 8.5Hz) ,4.87 (lH,dd,J=llHz, 5. 
2Hz) ,6.97(lH,d,J=4.6Hz) ,6.99-7.05(lH,m) ,7.45-7.6(){2H,m), 
7.68-7.76(lH,m) ,8. 19-8. 23(lH,m) ,8.32 (lH,dd,J=7.7Hz, 1.3Hz ) , 
8.94(lH,br) ,12.00 (lH,br) . 

25 mass: 323 (M+D*. 



Working Example No. 125 

(1) The compound (12.3 g, 38.2 mmol) of the working example 
No. 128(1) was dissolved in tetrfihydrofuran (150 ml). The 
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mixture was cooled to -78 °C. A solution (46.0 ml) of 
diisobutylaluminum hydride in toluene (1.0 M, 46,0 mmol) 
was added at the same temperature. The reaction mixture was 
stirred for 15 minutes and saturated aqueous ammonium 
5 chloride (25 ml) was added at the same temperature. The 
whole was warmed up to room temperature. To the reaction 
mixture was added magnesium sulfate and the whole was 
filtered. The filtrate was concentrated to afford a residue, 

q 

Q which was dissolved in chloroform (150 ml), and imidazole 

yj 

10 (5.20 g, 81.1 mmol) and chlorotriisopropylsilane (9.40 g, 
43.9 mmol) were added. The reaction vessel was filled with 

Ul 



nJ 



nitorogen. The whole was stirred for 12 hours at room 
temperature. The reaction mixture was diluted with ethyl 



Zi acetate and washed with water and brine respectively and 

fll 

Q 15 then dried over magnesium sulfate. After filtration, the 



filtrate was concentrated to afford a residue, which was 
purified by coliimn chromatography on silica gel. Elution 
with hexane-ethyl acetate (10:1) provided a yellow solid 
compound (17.2 g) . 

20 (2) The compound (17.2 g, 15.6 mmol) obtained above in (1) 
was subjected to the reaction described in the reference 
example No. 2(2) to afford a yellow solid compound (4.9 g). 
(3) The compound (4.90, 12.2 mmol) obtained above in (2) 
was dissolved in tetrahydrofuran (70 ml). To the solution 

25 was added 6N hydrochloric acid (20 ml) at room temperature. 
The reaction mixture was stirred for 1 hour at the same 
temperature. The reaction mixture was alkalized by adding 
IN sodium hydroxide. The whole was extracted with ethyl 
acetate and the organic layer was dried over magnesium 
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sulfate. After filtration, the filtrate was concentrated to 
afford a crystal, which was washed with hexane-ethyl 
acetate and dried. A yellow solid compound (2.94 g) was 
obtained. 

(4) The compound (180 mg, 0.73 mmol) obtained above in (3) 
was dissolved in methanol (5.0 ml) and tetrahydrofuran (16 
ml). To the solution was added triethylamine (0.20 ml) and 
10% paradium carbon catalyst (100 mg) . The whole was 
stirred for 1 hour at 50 °C under an atomosphere of 
hydrogen. The reaction mixture was filtered by celite and 
the filtrate was concentrated to afford a colorless solid 
compound (163 mg) . 

(5) According to the procedure described in the working 
example No.l, the compound (163 mg, 0.75 mmol) obtained 
above in (4) and 2-pyridinecarbonylazide (107 mg, 0.72 
mmol) were used to afford the titled compound (7 mg). 
^H-NMR(DMSO-d6)6: 1.03-1. 10 (lH,m) ,3. 02-3. 21(lH,m) ,3.30-3.65 
(4H,m) ,3.87-3. 89 (lH,m) ,4. 95-5.02 (lH,m) ,7.06-8. 45(7H,m) , 
9.02(lH,br) ,11.9(lH,br) . 

mass:339(M+l)*. 

Working Example No. 126 

(1) To a solution of the compound (85 mg, 0.251 mmol) of 
the working example No. 125 and triphenylphosphine (132 mg, 
0,503 mmol) in tetrahydrofuran (6 ml) were added 
diphenylphosphorylazide (0.140 ml, 0.650 mmol) and a 40% 
solution (0.220 ml, 0.505 mmol) of diethylazodicarbolxylate 
at room temperature. The reaction mixture was stirred for 1 
hour at the same temperature and diluted with ethyl acetate. 
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*>' 

m 

a 

i\ 



The mixture was washed with water and brine respectively. 
The organic layer was dried over magnesium sulfate. After 
filtration, the filtrate was concentrated to afford a 
residue, which was purified by thin layer column 
5 chromatography eluted with chlorof orm-methanol (10:1). 
Ether was added to the crude compound to afford a crystal 
(24 mg), 

(2) The compound (24 mg) obtained above in (1) was dissolve 
in methanol -tetrahydrofuran (1:1, 2 ml). To the solution 

10 was added 10% paradium carbon catalyst (10 mg ) at room 
temperature. The reaction vissel was filled with hydrogen. 
The mixture was stirred at room temperature under an 
atomosphere of hydrogen until the disappearance of the 
starting material. The reaction mixture was filtered by 

15 celite. The filtrate was concentrated to afford a residue. 
To the residue, was added ether to afford the crystal. The 
crystal was collected by filtration, washed with ethyl 
acetate and chloroform, and then dried to afford the tilted 
compound (4.6 mg ) . 

20 ^H-NMR(DMSO-d6)6:0.97-1.10(lH,m) ,2.72-2.82(lH,m) ,2.87-3.00 
(2H,m) ,3.10-3.20{lH,m) ,3.30-3.60(2H,m) ,4.96-5.01(lH,m) , 
7. 03-7. 14 (lH,m) ,7. 31-7. 34 (lH,m) ,7. 40-7. 50(2H,m) ,7.77-7.83 
(lH,m),8.16(2H,br) ,8.26(lH,d, J=8.1H2) ,8.37(lH,d, J=4.0Hz) ,10 
.l(lH,s) ,11.2(lH,br) . 



According to the procedure described in the working 
example No. 124, the titled compound was obtained. 



25 



ma s s : 3 3 8 (M+ 1) ^. 



Working Example No. 127 
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^H-NMR(DMSO-d6)6:0.45(2H,d,J=7.0Hz) .1.55- 1.70 (lH,br) ,2.08- 
2.19(lH,m) ,2.48-2.68(lH,m) ,2.88-3.02(lH,m) ,3.41-3.53 
(lH,m) ,3.66-3.80(lH,m) ,4.96(lH,d, J=5.3Hz) ,6.92(lH,d, 
J=8.3Hz) ,6.99-7.05(lH,in) .7.46-7.60(2H.in) ,7.72-7.77(lH,m) , 
8.20 -8.23(lH.m) ,8.32-8.37(lH,m) ,8.66(lH,br) ,12.00(lH,br) . 
mass:323(M+l)*. 



p Working Example No. 128 

(1) According to the procedure described in the reference 
^\ 10 example No. 2(1), pyrrole- 3 -carboxy aldehyde was used to 
4} afford the titled compound. 



yi 



El 
A' 

m 

P 15 compound. 



(2) According to the procedure described in the working 
example No. 122(2), the compound (139 mg, 0.433 mmol) 
obtained above in (1) was used to afford the titled 



(3) According to the procedure described in the reference 
example No . 2 ( 2 ) , the compound obtained above in ( 2 ) was 
used to afford the titled compound as a mixture of isomers 
in a ratio of 2 to 1. 
20 (4) According to the procedure described in the working 
example No. 122(4), the compound obtained above in (3) was 
used to afford a mixture, which was used for the next 
reaction without further purification. 

(5) The mixture (22 mg) obtained above in (4) and 2- 
25 pyridinecarbonylazide (26 mg, 0.17 mmol) were subjected in 
the similar manner to that described in the working example 
No.l. The reaction mixture was concentrated to afford a 
residue, which was purified by thin layer chromatography 
eluted with hexane-ethyl acetate (1:2) to afford fraction 1 
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(less polar compound) and fraction 2 (more polar compound). 
(6) The fraction 1 (less polar compound, 11 mg) obtained 
above in (5) was dissolved in methanol -tetrahydrofuran (1:5, 
1.2 ml). To the solution was added IN hydrochloric acid 
5 (i.O ml). The reaction mixture was stirred at the same 
temperature and concentrated to afford a residue. The 
residue was diluted with ethyl acetate and washed with 

p saturated sodium hydrogencarbonate and brine respectively. 

h 

yi The organic layer was dried over magnesium sulfate. After 

10 filtration, the filtrate was concentrated to afford a 

44 residue, which was purified by thin layer chromatography 

yi 

a eluted with chlorof orm-methanol (10:1) to provide the 

£1 

^= titled compound (3.1 mg) . 

^] ^H-NMR(acetone-d6)8:1.29(lH,br) ,2.52-2.61(2H,m) ,3.00-3.10 

15 (2H,m) ,3.29-3.41(lH,m) ,3.54-3.70(2H,m) ,5.08(lH,d, J=5.4Hz) , 

Hi 

7.05-7.12(lH,m) ,7.23(lH,d, J=8.4Hz) ,7.32-7.36(lH,m) ,7.45 
(lH,t, J=7.7Hz) ,7.78-7.87(lH,m) ,8.36-8.42(2H,m) ,8.96(1H, 
br) ,11.9(lH,br) . 



20 Working Example No. 129 

(1) To a solution of the compound (100 mg, 0.467 mmol) 
obtained from the reference example No. 2(2) in methanol (15 
ml) was added iron powder (200 mg, 3.58 mmol) and 6N 
hydrochloric acid ( 0 . 500 ml , 3.00 mmol ) . The reaction 

25 mixture was stirred for 30 minutes at room temperature and 
diluted with ethyl acetate (200 ml). The whole was washed 
with saturated aqueous sodium hydrogencarbonate (100 ml), 
water and brine respectively. The organic layer was dried 
over magnesium sulfate. After filtration, the filtrate was 
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concentrated to afford a residue, which was purified by 
column chromatography on silica gel (wakogel C-300). 
Elution with hexane-ethyl acetate (5:1) afforded a light 
green solid (71 mg). 
5 (2) According to the procedure described in the working 
example No.l, the compound (50 mg) obtained above in (1) 
was used to afford the titled compound (65 mg) . 
^H-NMR(DMSO-d6)8:6.34(lH,t, J=3.1Hz),6.65(lH,d, J=3.1Hz) , 
7.08(lH,dd,J=6.7H2,5.6Hz) ,7.24-7.29(3H,m) ,7.38(lH,d, 
h- 10 J=7.3Hz),7.77-7.83(lH.in) ,8.27(lH,d,J=8.2Hz),8.31(lH,dd, 
J=5.1Hz,l.lHz) .lO.l(lH.brs) ,11.0{lH,br). 

m 

s 

^1 Working Example No. 130 



SS9, 



According to the procedure described in the working 
O 15 example No. 122(5) and (6), the fraction 1 (less polar 
compound, 300 mg, 0.91 mmol) obtained from the working 
example 122(4) was used to afford the titled compound (216 
mg) . 

^H-NMR(DMSO-d6)8:4.60(2H,s) ,5.65 (lH,br) ,6.20 (1H,S) ,6.68 
20 (1H,S) ,7.14-7.20(lH,m) ,7.25(lH,t, J=7.4Hz) ,7.35-7.43(2H, 

m) ,7.94(lH,t, J=6.9Hz) ,8.20(lH,d, J=7.4Hz) ,8.34(lH,d, J=5.5Hz) 
,10.8(2H,br). 



Working Example No. 131 
25 (1) According to the procedure described in the reference 
example No. 2(1), 2-bromo-3-nitrobenzonic acid (10.0 g, 40.7 
mmol) and 2-acetylpyrrole (8.90 g, 81.6 mmol) were used to 
afford a yellow solid (9.20 g) . 

(2) According to the procedure described in the reference 
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excimple No.2(2), the compound (2.00 g, 5.93 mmol) obtained 
above in (1) was used to afford a light green solid (941 
mg) . 

(3) According to the procedure described in the working 
5 example No. 129, the compound (300 mg, 1.17 mmol) obtained 
above in (2) was used to afford the titled compound (277 
mg) . 

Q ^H-NMR(DMSO-d6)8:6.32-6.35(lH.m) ,6.74(lH,s) ,7.07(lH.dd, 

l^j J=7.2Hz.5.2Hz) ,7.19(lH,s) ,7.26(lH,s) ,7.40(lH,t, J=8.0Hz) .7.4 

10 7(lH,d. J=8.6Hz) .7.66(lH,dd, J=7.9Hz,1.5Hz),7.78-7.83(lH,m) , 
41 8 . 25 ( IH , dd , J=5 . 2Hz , 1 . 6Hz ) , 8 . 47 ( IH , dd , J=8 . OHz , 1 . 6Hz ) , 10 . 1 ( IH 



,s) .10.8(lH,brs) ,12.0(lH.s) . 
mass:347(M+l)*. 



£1 

i: 

nj 

15 Working Example No, 132 



(1) According to the procedure described in the working 
example No. 122(2), the compound (4.5 g, 13.4 mmol) obtained 
from the working example No. 131(1) was used to afford the 
titled compound (3.94 g) . 

20 (2) According to the procedures described in the working 
example No. 122(3) and (4), the compound (3.94 g, 8.47 mmol) 
obtained above in (1) was used to afford the fraction 1 
(less polar compound, 238 mg) and the fraction 2 (more 
polar compound, 1.14 g) . 

25 (3) According to the procedure described in the working 
example No.l, the fraction 1 (less polar compound, 200 mg, 
0.58 mmol) obtained above in (2) was used to afford a 
crystal (247 mg) . 

(4) According to the procedure described in the reference 
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example No. 7, the compound (247 mg, 0.53 mmol) obtained 
above in (3) was used to afford the titled compound (85 mg). 
^H-NMR(DMSO-d6)8:1.58(3H,d,J=7H2) ,5.02(lH,q, J=7Hz) , 
6.07{lH,d, J=3Hz) ,6. 55(lH,d,J=3H2) ,6.96 (lH,brd,J=8Hz) ,7.06(1 
H,t, J=5Hz) ,7.22 (lH,t,J=7Hz) ,7.43 (lH,d,J=7Hz) ,7.69-7.75 
(lH,m) ,8.23-8.27(2H,m) . 

Working Example No. 133 

(1) To a solution of the compound (16 mg) of the working 
example No. 299(1) in ethanol (0.2 ml) were added 1- 

butane thiol (4.2 U 1) and sodium ethoxide (2.6 mg ) . The 
reaction mixture was stirred for 15 hours at room 
temperature and concentrated. The residue was purified by 
TLC (Merck Art5744) eluted with hexane-ethyl acetate (1:5) 
to afford the titled compound (8 mg) . 

(2) To a solution of the compound (8 mg) obtained above in 
(1) in tetrehydrofuran (2 ml) was added IN hydrochloric 
acid (1 ml). The mixture was stirred for 15 minutes at room 
temperature. The reaction mixture was concentrated to 
afford a residue, which was crystallized from ether- 
methanol to afford the titled compound (4 mg) as a white 
solid. 

^H-NMR(DMS0-d6) 

0.87(3H,t, J=7.2Hz) ,1.07- 1.24 (lH,m) ,1.28-1. 40 (2H,m) ,1.49 
(2H,tt, J=7.3,7.7Hz) , 2 . 25-2 . 58 ( 5H ,m) , 2 . 71-2 . 88{ 4H,m) ,3.27- 
3.34(lH,m) ,3.38-3.82(lH,m) ,4.82(lH,dd, J=5.4,llHz) ,7.03 
(lH,d, J=5.4Hz) ,7.17(1H,S) ,7.32(lH,d, J=7.5Hz) ,7.47(lH,t, J=7. 
8Hz) ,8. 22(lH,d,J=5.4Hz ) ,8.28 (lH,d,J=8.4Hz ) ,10.1 (lH,br) ,11.1 
(lH.br) . 
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mass:425(M+l)*. 



Working Example No, 134 

(1) According to the procedure described In the working 
5 example No*289(6), the compound of the reference example 

No. 8 was used to afford the titled compound. 

(2) A solution of the compound (19 mg) obtained above in 
Q (1), Isopropanol (15 Ml) and triphenylphosphine (50 mg) in 

tetrahydrofuran (0.2 ml) were cooled to 0 To the 

yj 

10 mixture was added diethyl azodicarboxylate (82 Ml). The 
4i reaction mixture was stirred for 30 minutes at room 

3 temperature and diluted with chloroform. The whole was 

washed with water and brine and dried over magnesium 
sulfate. After filtration, the filtrate was concentrated to 



C3 

£3 15 afford a residue, which was purified by TLC (Merck Art5744) 



eluted with chloroform-methanol (20:1) to afford the titled 
compound (18 mg). 

(3) The compound (18 mg) obtained above in (2) was 
subjected to the similar reaction to that described in the 
20 reference example No. 11 to afford the compound, which 
was further subjected to the reaction described in the 
working example No. 133(2) to afford a hydrochloride of the 
titled compound (5 mg) as a white solid. 
^H-NMR(DMS0-d6) 

25 1.06-1.20(lH,m) ,1.24(6H,sx2) ,2.25-2.44(3H,m) ,2.93-2.99 
(2H,m) ,3.11-3.16(2H,m) ,3.21-3.36(2H,m) ,3.49-3.59(lH,m) , 
4.80-4.86(lH,m) ,7.04-7.06(lH,m) ,7.26-7.33(2H,m) ,7.46 
(lH,t, J=7.8Hz) ,8.26-8.29(2H,m) ,8.78(2H,br) ,10.2(1H,S) , 
10.9(lH,br) . 
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mass:394(M+l)\ 

Working Examples No. 135-136 

According to the procedure described In the working 
example No. 134, the compounds of the working exeunples 
No. 135 and No. 136 were prepared. 
mass:420(M+l)*. 

Working Example No. 136 
mass:434(M+l)^. 

Working Excimple No. 137 

(1) According to the procedure described in the working 
example No. 84(2), the compound of the reference example 
No. 8 and tert-butyldlphenylsllylether of sallcylaldehyde 
were used to afford the titled compound. 

(2) According to the procedure described In the working 
example No. 133(2), the compound obtalne above In (1) was 
used to afford the titled compound (3 mg) as a white solid, 
ma s s : 6 9 6 (M+ 1) ^. 

Working Example No. 138 

(1) The compound of the working example No. 137 (1) was 
subjected to the reaction described In the reference 
example No. 7 to afford the titled compound. 

(2) The compound obtained above In (1) was subjected to the 
reaction described in the working example No. 133(2) to 
afford the hydrochloride of the titled compound (4 mg) as a 
white solid. 
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^H-NMR(DMS0-d6) 

1. 06-1. 24(lH,m) ,2. 25-2. 48 (2H,m) ,2. 49-2. 63 (lH,m) ,2.98-3.03 
(2H,m) ,3.13-3.27{2H,m) ,3.27-3.35(lH,m) ,3.45-3.79(lH,m) , 
4.11-4.14{2H,m) ,4.80-4.85(lH,m) ,6.83-7.01(3H,m) ,7.22-7.38 
(3H,ni) ,7.44-7.49{lH,m) ,8.25-8.29(2H,m) ,8.90(2H,br),10.1 
(lH,br) ,10.2 (lH,br) ,11.0 (lH,br) . 
mass:458(M+l)\ 

Working Example No. 139 

(1) A mixture of the compound (29 mg) of the working 
example No . 137 ( 1 ) , dltert-butyldlcarbonate (16 mg) , 
triethylamine (15 U 1) and chloroform (0.2 ml) was stirred 
for 3 hours at room temperature. The reaction mixture was 
concentrated to afford a residue, which was purified by TLC 
(Merck Art 5744) eluted with chloroform -methanol (20:1) to 
afford the titled compound (32 mg). 

(2) According to the procedure described in the reference 
example No . 7 , the compound (35 mg ) obtained above in ( 1 ) 
was used to afford the titled compound (24 mg). 

(3) According to the procedure described in the working 
example No. 134(2), the compound (24 mg) obtained above in 

(2) and 1-butanol (5 HI) were used to afford the titled 
compound ( 3 mg ) . 

(4) The compound (8 mg) obtained above in (3) was subjected 
to the reaction procedure described in the working example 
No. 133(2) to afford the hydrochloride of the titled 
compound (3 mg ) . 

^H-NMR(DMS0-d6) 

0.91(3H,t, J=7.5Hz) ,1.06-1. 24 (lH,m) ,1.43 (2H,tt,J=6. 6, 
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s — 



B 

4- 



r.j 



7.5Hz) .1.73 (2H,tt,J=6. 6. 6.6Hz ) ,2. 25- 2.59 (3H,m) ,2.9873.05 
(2H,m) ,3.14-3.24(2H,m) .3.27-3.35(lH,m) ,3.43-3.65(lH.m) . 
4 . 03 ( 2H. t . J=6 . 6Hz ) , 4 . 15 ( 2H, brt , J=5 . 4Hz ) , 4 . 79-4 . 86 ( IH.m) , 
6.97-7.10(3H,in) ,7.27-7.49{5H,in) ,8.25-8.29(2H,in),9.01 
(lH,br) .10.1(lH,br) ,10.9(lH.br) . 
inass:514(M+l)^. 



Working Example No. 140 

(1) According to the procedure described In the working 



£3 

yj 

1"= 10 example No. 84(2), the compound (30 mg) of the reference 
4^ example No. 8 and o-anisaldehyde (9 Ml) were used to afford 



the monoalkyl compound (A) (16 mg) and dlalkyl compound (B) 
(11 mg). 

(2) According to the procedure described in the working 
ZJ is example No. 133(2), the compound (A) (16 mg) obtained above 



in (1) was used to afford the hydrochloride of the titled 

compound (12 mg) as a light yellow solid. 

^H-NMR(DMS0-d6) 

1.05-1.12(lH,m) ,2.26-2.61(3H,m) ,2.99-3.05(2H,m) ,3.14-3.21 
20 (2H,m) ,3. 22-3. 35(lH,m) ,3. 49-3. 84(lH,m) ,3. 85(3H,s) ,4.13-4.17 
(2H,m) ,4.81-4.86(lH,m) ,6.98-7.03(2H,m) ,7.10(lH,d, J=4.8Hz) , 
7.27-7.34(2H,m) ,7.40-7.49(3H,m) ,8.26-8.29(2H,m),9.01 
(2H,br) ,10.3 (lH,br) ,10.9 (lH,br) . 
mass:472(M+l)*. 



25 



Working Example No. 141 

The compound (B) (7 mg) obtaine from the working example 
No. 140(1) was subjected to the reaction described in the 
working example No. 133(2) to afford the hydrochloride of 
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the titled compound (4 mg) as a light yellow solid. 
^H-NMR(DMS0-d6) 

1.03-l,10{lH,m) ,2.26-2.81(3H,m) ,3.16-3.40(4H,m) ,3.70 
{3H,s) ,3.75(3H,s) ,3.43-3.99(2H,m) ,4.29-4.46(4H,m) ,4.81- 
4.86(lH,m) ,6.90-7.i3(5H,in) ,7.27-7.35(2H,m) ,7.42-7.51 
(5H,m) ,8.22-8.28(2H,m) ,8.93(lH,br) ,10.3(lH,br) ,10.8(lH,br) . 
mass:592(M+l)\ 

Working Example No. 142 

(1) The compound (30 mg) of the working example No. 164(3) 
was dissolved in acetonitrile-methylenedichloride (3:1, 0.4 
ml). The reaction vessel was filled with nitrogen. To the 

solution were added (Boc)20 (0.12 ml), nitroethane (25 111) 
and 4-dimethylaminopyridine (4 mg). The reaction mixture 
was stirred for 1 hour at room temperature. To the reaction 
mixture was added water and the whole was extracted with 
chloroform. The organic layer was washed with water and 
brine and dried over magnesium sulfate. After filtration, 
the filtrate was concentrated to afford a residue, which 
was purified by TLC (Merck art5744) eluted with chloroform- 
methanol (30:1) to afford the adducts (32 mg ) . The 
diastereomer adducts were resolved by HPLC [CHIRALPAK AD, 
Dicel Chem.Ind.Co. , 0.46 x 25cm, hexane-ethanol (20:80), 
1.0 ml/min] to afford the fraction (A) (12 mg) at Rt=9.64 
min and the fraction (B) (13 mg) at Rt=14.58 min. 

(2) According to the procedure described in working example 
No. 133(2), the compound of the working example No. 142 was 
prepared from the ( 1 ) - A as a light yellow powder and the 
compound of the working example No. 143 was prepared from 
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the (1)-B as a light yellow powder. 
MASS:392(M+1)*. 

Working Example No. 143 

The compound of the working example No. 143 was obtained 
from the diastermer of the working example No. 142. 

mass:392(M+l)*. 

Working Examples No. 144-147 

According the procedure described in the working example 
No. 142, the compounds of working examples from No. 144 to 
No. 147 were prepared. 
Working Example No. 144 
^H-NMR(CDCl3) 

1.18(3H,t, J=7.5Hz) ,1.16-1.44{lH,m) ,2.40(2H,q, J=7.5Hz) , 

2.36-2.44{2H,m) ,2.57-2.65(lH,m) ,2.87(lH,dd, J=7.2,17Hz) , 

3.42-3.53(2H,m) ,3.73-3.82(lH,m) ,4.80(lH,dd, J=5.7,llHz) , 

5 . 54 ( IH , dd , J=7 . 2 , 1 IHz ) , 6 . 97 ( IH , d , J=9 . OHz ) , 6 . 98 ( IH , br ) , 7 . 56 - 

7.57(2H,m) ,8.20 (lH,d,J=5.1Hz ) ,8.37 (lH,d,J=7.2Hz ) ,9.05 (lH,br 

),11.9(lH,br). 

mass:406(M+l)*. 

Working Example No. 145 
mass:406(M+l)\ 

Working Example No. 146 
mass: 406 (M+l)\ 

Working Example No. 147 
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mass:406(M+l)\ 



Working Examples No. 148-151 
According to the procedure described In the working 
5 example No. 142, the compounds of the working examples from 
No. 148 to No. 151 were prepared as a mixture of dlasteomer. 



Working Example No. 148 
Q mass:420(M+l)*. 
10 

H 

y'l Working Example No. 149 

^ mass: 420 (M+D*. 

s 

q 

p Working Example No. 150 

fiJ 

n 15 mass: 448 (M+l)\ 

nj 

Working Example No. 151 
mass:448(M+l)\ 



20 Working Examples No. 152-155 

According to the procedure described In the working 
example No. 156, the compounds of the working examples from 
No. 152 to No. 155 were prepared as a single Isomer. 
Working Example No. 152 

25 mass: 434 (M+l)\ 



Working Example No. 153 



mass:434(M+l)\ 
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Working Example No. 154 
mass: 434 {M+l)\ 

Working Example No. 155 
mass:434(M+l)*. 

Working Example No. 156 

(1) A mixture of the compound (30 mg) obtained from the 
working example No. 164(3), 1-pyrroline-N- oxide (59 mg) and 
chloroform (2 ml) was stirred for 23 hours at 80 °C. The 
reaction mixture was cooled to room temperature and then 
extracted with chloroform. The organic layer was washed 
with water and brine and dried over magnesium sulfate. 
After filtration, the filtrate was concentrated to afford a 
residue, which was purified by TLC (Merck Art5744) eluted 
with chloroform-methanol (20:1) to afford a light yellow 
oily compound (24 mg). 

(2) Accroding to the procedure described in the working 
example No . 133 ( 2 ) , the compound (6 mg ) obtained above in 
(1) was used to afford the tilted compound (5 mg). 
^H-NMR(CDCl3) 

1.22-1.35(lH,m) ,1.58-1. 86(3H,m) ,1.99-2. 17 (2H,m) , 2. 35- 
2.62(4H,m) ,3.13-3.22(lH,m) ,3.33-3.49(2H,m) ,3.72-3.84 
(2H,m) ,4.79(lH,dd, J=5.7,llHz) ,5.08(lH,t, J=7.2Hz) ,6.95- 
7.01(2H,m) ,7.47(lH,t, J=7.5H2) ,7.54(lH,d, J=6.3Hz) ,8.09(lH,s) 
,8.16(lH,d,J=5.1Hz) ,8.32(lH,d, J=6.6Hz) ,11.9(lH,s). 
mass:420(M+l)\ 

Working Example No. 157 
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According to the procedure 

example No. 156, the optical 

working example No. 164(3) was 
compound. 
5 mass:420(M+l)*. 



described in the working 
isomer obtained form the 
used to afford the titled 



Working Example No. 158 

S"'" (1) According to the procedure described in the working 

□ 

P example No. 142, the compound (30 mg) obtained from the 

yj 

10 working example No. 164(3) and 2-(2- 



nitroethoxide)tetrahydropyran (53 U 1) were used to afford 

the titled compound (39 mg) . 
P (2) According to the procedure described in the working 

□ example No. 133(2), the compound (7 mg) obtained above in 



p| 15 (1) was used to afford the titled compound (4 mg) as a 

h 

light yellow solid. 
^H-NMR(CDCl3) 

1.22-1.39(lH,m) ,2.35-2.62(3H,m) ,3.04(lH,dd, J=6.9,17Hz) , 
3.42-3.82(3H,m) ,4.47(lH,d, J=14Hz) ,4. 54(lH,d, J=14Hz) , 
20 4.79(lH,dd, J=5.7,10Hz) ,5.66-5.73(lH,m) ,6.85- 
6.88(lH,m) ,6.99(lH,s) ,7.22-7.26(lH,m),7.48 (lH,t, J=7.8Hz) , 
7.54(lH,d, J=7.5H2) ,8.19(lH,d, J=5.4Hz) ,8.25-8.30(lH,m) , 
9.16(lH,br),11.9(lH,s). 
mass:408(M+l)*. 



25 



Working Example No. 159 

According to the procedure described in the working 

example No. 158, the optical isomer obtained from the 

working example No. 164 (3) was used to afford the titled 





320 



compound 



mass: 408 (M+l)\ 



Working Exeunple No. 160 



5 



According to the procedure described in the working 



m 

B 

nj 



example No. 156, the titled compound of the working example 
No. 160 was prepared as a mixture of diastereomer . 
mass:478(M+l)\ 

10 Working Example No. 161 

According to the procedure described in the working 
example No. 157, the titled compound of the working example 
No. 161 was prepared as a mixture of diastereomer. 
mass:478(M+l)\ 



Working Example No. 162 

The compound of the working example No. 164(2) -B was 
subjected to the reactions described in the working 
examples No. 164(3) to (5) afford the compound (7 mg) of the 
20 working example No. 162 as a light yellow amorphous compound 
and the compound (9 mg) of the working example No. 163 as a 
light yellow amorphous compound. 
mass:468(M+l)\ 

25 Working Example No. 163 

The compound of the working example No. 163 was obtained 
as a diasteromer of the working example No. 162. 
mass: 468 (M+D*. 
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Working Example No. 164 

(1) The compound (3.08 g) of the reference example No. 6 was 
subjected to the optical resolution by HPLC [CHIRALCEL OD 
(Diecel Chem. Indus. Ltd., 0.46 x 25 cm, hexane- 
5 isopropanol (60:40), 0.4ml/min] to afford the fraction (A) 
(1.37 g) at Rt=14.54 min and the fraction (B) (1.21 g) at 
Rt=25.58 min. 

P (2) (l)-(A) (15.6 g) and (l)-(B) (15.9 g) were subjected to 

P 

y'l the reaction described in the reference example No. 7 to 

10 afford {2)-(A) (11.0 g) as a colorless amorphous compound 
and (2)-(B) (10.9 g) as a colorless amorphous compound. 

yi 

a (3) Accroding to the procedure described in the working 

J! example No. 299(1), the compound (727 mg) of (2) -(A) was 

n 

^1 used to afford an eunorphous compound (606 mg) . 

z^. 15 (4) According to the procedure described in the working 
excunple No. 300(1), the compound (606 mg) obtained above in 
(3) was used to afford the titled compund (712 mg) . The 
compound was subjected to the optical resolution by HPLC 
(CHIRALCEL OD Diecel Chem. Indus. Ltd., 0.46 x 25 cm, 
20 ethnaol, 0.5 ml/min) to afford the fraction (A) (360 mg) at 
Rt=22.58 min and the fraction (B) (329 mg) at Rt=38.84 min. 
(5) (4) -(A) and (4) -(B) were subjected to the reaction 
described in the working example No. 133(2) respectively. 
The compound (291 mg) of the working example No. 164 was 
25 prepared from (4) -(A) as a light yellow amorphous compound , 
and the compound (235 mg) of the working example No. 165 was 
prepared from (4) -(B) as a light yellow simorphous compound. 
inass:468(M+l)\ 
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Working Exeimple No. 165 

The compound of the working example No. 165 was obtained 
as a dlasteromer of the working example No. 164. 
'H-NMR(CDCl3) 

1.24-1.31(lH,m) .1.82-1.99(lH,m) ,2.30-2.45(3H.m) ,2.58- 
2.74(3H,m) ,2.82(lH,dt. J=5.4,9Hz) ,2.90(lH,t. J=8.7Hz) ,3.29- 
3.34(lH,m) ,3.41-3.50(lH.m) ,3.62-3.81(3H.m) ,6.79(lH,dd, 
J=6.11Hz) ,6.80(lH,s) .6.95(lH,d, J=5.1Hz) .7.23-7.36(5H,m) , 
7.45(lH,t, J=7.2Hz) ,7.53(lH,d, J=7.5Hz) ,8.09(lH,d, J=5.4Hz) ,8. 
25(1H.S) ,8.33(lH,d, J=9Hz) ,12.0(1H,S) . 
mass: 468 (M+1)^. 

Working Examples No. 166-169 

According to the procedure described In the working 
example No. 183, the compounds of the working exeunples from 
No. 166 to No. 169 were prepared. 
Working Example No. 166 
mass: 392 (M+D*. 

Working Example No. 167 
mass : 392 (Ml 0*. 

Working Example No. 168 
mass: 392 (M+D*. 

Working Example No. 169 

mass: 392 (M+l)\ 

Working Example No. 170 
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According to the procedure described in the working 
example No. 171, the compound of the working example No. 162 
was used to afford the titled compound. 

Inass:478(M+l)^ 

Working Example No. 171 

A mixture of the compound (291 mg) of the working example 
No. 164, (Boc)20 (2.86 ml), 20% palladium hydroxide carbon 
catalyst (150 mg), ethyl acetate (30 ml) and methanol (5 
ml) was stirred for 15.5 hours at 60 °C under an 
atomosphere of hydrogen. The reaction was filtrated by 
celite and the filtrate was concentrated to afford a 
residue, which was purified by column chromatography on 
silica gel (Wakogel C-300) eluted with hexane-ethyl 
acetate (1:1-1:5) to afford the titled compound (183 mg) 
as a colorless amorphous compound. 
^H-NMR(CDCl3) 

1. 22-1. 44 ( IH, m) ,1.49(9H,s) ,1.96-2.04 (lH,m) ,2.27-2.47 
{3H,m) ,2.58-2.64{lH,m) , 3 . 30-3 . 34 ( 2H,m) , 3 . 41-3 . 49 
(2H,m) ,3.57-3.89(3H,m) ,4.79(lH,dd, J=5.7,llHz) ,6.81 
(1H,S) ,6.88(lH,d,J=5.4Hz) ,7.46-7.57{2H,m) ,8.15(lH,d, 
J=5.1Hz) ,8.34(lH,d, J=6.9Hz) ,8.76(0.5H,br) ,8.88(0.5H,br) , 
12.0(lH,br) . 
mass:478(M+l)\ 

Working Example No. 172 

According to the procedure described in the working 
example No. 171, the compound of the working example No. 165 
was used to afford the titled compound. 
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mass:478(M+l)\ 



Working Example No. 173 

According to the procedure described In the working 
5 example No. 171, the compound of the working example No. 163 
was used to afford the titled compound. 

mass:478(M+l)*. 

■sir 

O Working Example No. 174 

yj 

h?: 10 A mixture of the compound (25 mg) of the working example 
No. 170 and 4N hydrochloric acld-dloxane (6 ml) was stirred 



yi 



PJ 



for 15 minutes at room temperature. The reaction mixture 
was concentrated and then dried to afford the titled 



Q 

O compound (7 mg) as a white solid. 

PJ 

□ 15 ^H-NMR(DMS0-d6) 



1. 07-1. 14{lH,m) ,1.89-1. 97 (lH,m) ,2. 25-2. 41 (3H,m) ,2.42-2.58 
(lH,m) ,3.04-3.79(7H,m) ,4.80-4.86(lH,m) ,7.09-7.11{lH,m) , 
7.31-7.34(2H,m) ,7.47(lH,t, J=7.8Hz) ,8.26-8.29(2H,m) ,9.16 
(2H,br) ,10.1 (lH,s) ,10.9 (lH,br) . 
20 mass;378(M+l)*. 



Working Example No. 175 

According to the procedure described in the working 
example No. 174, the compound of the working example No. 173 
25 was used to afford the titled compound. 
mass:378(M+l)*. 



Working Example No. 176 

According to the procedure described in the working 
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example No. 174, the compound of the working example No. 171 

was used to afford the titled compound. 

mass:378(M+l)\ 

Working Example No. 177 

According to the procedure described in the working 
example No. 174, the compound of the working exaple No. 172 
was used to afford the titled compound. 
mass:378(M+l)\ 

Working Example No. 178 

According to the procedure described in the working 
example No. 84(2), the titled compound (5 mg) was prepared 
from the hydrochloride of racemic compound (5 mg) of the 
working example No. 174 and tert-butyl N- (2-oxoethyl) 
carbamate (8 mg). 
^H-NMR(CDCl3) 

1. 22-1. 42{ IH, m) ,1.45(9H,s) ,1.82-1. 89(lH,m) ,2.29-2.49 
(3H,m) ,2.51-2.80(4H,m) ,2.81-2.98(2H,m) , 3 . 22-3 . 34 ( 3H,m) , 
3.41-3.49(lH,m) ,3.71-3.81(lH,m) ,4.79(lH,dd, J=5.4,llHz) , 
5.04(lH,br),6.82(lH,s) ,6.93(lH,d, J=5.7Hz) ,7.46(lH,t, J=7.8Hz 
) ,7.54(lH,d, J=7.2Hz) ,8.10(lH,d, J=5.4Hz) ,8.30(lH,d,J=7.8Hz) , 
8.48(lH,br),12.0(lH,br) . 
mass:521(M+l)*. 

Working Examples No. 179-182 

According to the procedure described in the working 
example No. 183, the compounds of the working examples from 
No. 179 to No. 182 were prepared. 
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Working Example No. 179 
mass: 460 (M+l)\ 

5 Working Example No. 180 
mass: 460 (M+1)^. 

Working Example No. 181 
mass: 460 (M-i-1)^. 

10 

Working Example No. 182 
mass: 460 (M-t-l)\ 

Working Example No. 183 
15 According to the procedure described in the working 
example No. 178, the working exaple No. 177 and butylaldehyde 
(7 All) was used to afford the titled compound (7 mg) as a 
lightly yellow oil y compound. 
^H-NMR(CDCl3) 

20 0 . 93 ( 3H , t , J=7 . 2Hz ),1.25-1.43(3H.m).1.52(2H, quintet . 
J=7.8Hz) ,1.71-1.91(lH.m) ,2.32-2.66(8H.m) .2.75(lH.t, 
J=7 . 2Hz ) , 2 . 96 ( IH, t , J=8 . 7Hz ) , 3 . 30-3 . 35 { IH ,m) , 3 . 42- 3 . 48 
(lH,m) .3. 72-3. 82(lH.m) ,4.79 (lH.dd,J=5. 4.11Hz) ,6.80 (lH,br) , 
6.96(lH,d, J=5.7Hz) ,7.47(lH,t. J=7.5Hz) .7.54{lH,d, J=7.5Hz) ,8. 

25 10(lH,d. J=5.7Hz) ,8.34 (lH,d,J=8.1Hz ) ,8.38 (IH.br) ,12.0 (lH,br) . 
mass: 434 (M-i-l)\ 

Working Examples No. 184-190 
According to the procedure described in the working 
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example No. 183, the compounds of the working examples from 
No. 184 to No. 190 were prepared. 
Working Example No. 184 
mass:434(M+l)*. 

5 

Working Example No. 185 
mass:434(M+l)^. 

Working Example No. 186 
10 mass:434(M+l)*. 

Working Example No. 187 
mass;561(M+l)^. 

15 Working Example No. 188 
mass:561(M+l)*. 

Working Example No. 189 
mass:561(M+l)*. 

20 

Working Example No. 190 
mass:561(M+l)^. 

Working Example No. 191 
25 According to the procedure described in the working 
example No .193, the compound of the working example No. 187 
was used to afford the titled compound. 
mass:461(M+l)*. 
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Working Example No. 192 

According to the procedure described in the working 
example No. 193, the compound of the working example No. 188 
was used to afford the titled compound. 
massMeKM+l)"". 

Working Example No. 193 

According to the procedure described in the working 
example No . 1 3 3 ( 2 ) , the compound (6 mg ) of the working 
example No. 189 was used to afford the hydrochloride of the 
titled compound (4 mg) as a yellow solid. 
^H-NMR(DMS0-d6) 

1.04-l.ll(lH,m) ,1.65-2.03(3H,m) ,2.19-2.59(9H,m) ,3.13- 
3.34(3H,m) ,3.36-4.03(6H,m) ,4.84(lH,dd,J=5.4,10Hz) , 
7.33(lH,d, J=7.2Hz),7.47(lH,t, J=7.8Hz) ,7.16-7.55(2H,m) , 
8.26(lH,d, J=7.8Hz) ,8.31 (lH,d,J=5.4Hz ) ,9.52 (lH,br) ,10.3 (lH,b 
rd, J=10Hz) ,10.8 (lH,br) ,11.7 {lH,br) . 
mass:461(M+l)\ 

Working Example No. 194 

According to the procedure described in the working 
example No. 193, the compound of the working example No. 190 
was used to afford the titled compound. 
mass:461(M+l)\ 

Working Examples No. 195-210 

According to the procedure described in the working 
example No. 183, the compounds of the working examples from 
No. 195 to No. 210 were prepared. 



Working Example No. 195 



inass:488(M+l)^. 

Working Example No. 196 
mass:488(M+l)^. 

Working Example No. 197 
mass : 488 (M+l)"^. 

Working Example No, 198 
mass: 488 (M+l)\ 

Working Example No. 199 
mass: 504 (M+l)\ 

Working Example No. 200 
mass: 504 (M+l)\ 

Working Example No. 201 
mass:504(M+l)*. 

Working Example No. 202 
mass: 504 (M+1)*. 

Working Example No. 203 
mass:494(M+l)*. 

Working Example No. 204 



mass:494(M+l)*. 
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Working Excunple No. 205 
mass: 494 (M+l)\ 

5 Working Example No. 206 
mass:494(M+l)*. 



t"-'" Working Example No. 207 

± 

p mass: 551 (M+D*. 

u 10 



Working Example No. 208 
mass:551(M+l)*. 



Q Working Example No. 209 

f! ^ 

p 15 mass: 551 (M+D*. 

Working Example No. 210 
mass:551{M+l)*. 

20 Working Examples No. 211-240 

According to the procedure described in the working 

example No. 178, the compounds of the working examples from 

No. 211 to No. 240 were prepared. 

Working Example No. 211 
25 mass : 434 (M+D*. 



Working Example No. 212 



mass:448(M+l)*. 
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Working Example No. 213 
mass:482(M+l)*. 

Working Example No. 214 
5 mass: 462 (M+1)^. 

Working Exeunple No. 215 
t!^ mass:420(M+l)*. 

yj 

h 10 Working Example No. 216 
mass: 518(M+1)^. 

m 



Working Example No. 217 



C5 

4= 

t'i mass: 518 (M+l)\ 

PJ 

Cj 15 

nj 

Working Example No. 218 
mass:448(M+l)^. 

Working Exeunple No. 219 
20 mass : 446 (M+l)"^. 

Working Example No. 220 
mass:474(M+l)^. 

25 Working Example No. 221 
mass:420(M+l)\ 

Working Example No. 222 
mass: 462 (M+l)\ 
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Working Example No. 223 
inass:507(M+l)*. 

5 Working Example No. 224 
mass:512(M+l)^. 



Working Example No. 225 

P 

Q mass:512(M+l)^. 

bi 

Ul mass: 484 (M+l)^. 



nj 



10 

Working Example No. 226 



Q 

Working Example No. 227 



IS mass:458(M+l)^. 

Working Example No. 228 
mass: 504 (M+1)^. 

20 Working Example No. 229 
mass:450(M+l)^. 

Working Example No. 230 
mass:432(M+l)^. 

25 

Working Example No. 231 
mass:519(M+l)*. 



Working Example No. 232 
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mass:457(M+l)*. 

Working Example No. 233 
mass: 471 (M+D*. 

Working Example No. 234 
mass:469(M+l)*. 



Working Example No. 235 



Working Example No. 236 
mass:469(M+l)*. 



□ 
□ 

10 mass: 469 (M+D*. 

4i 
m 

□ 
=1= 

H 

□ 15 Working Example No. 237 

nj 

mass:452(M+l)*. 



Working Example No. 238 
mass:472(M+l)\ 

20 

Working Example No. 239 
mass:458(M+l)*. 

Working Example No. 240 
25 mass: 522 (M+l)\ 



Working Example No. 241 

According to the procedure described In the working 
example No . 1 3 3 ( 2 ) , the compound (4 mg ) of the working 
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example No. 178 was used to afford the hydrochloride of the - 

titled compound (4 mg). 

^H-NMR(CD30D) 

1. 14-1 •28(lH,m) ,1.51-1. 76 (lH,m) ,2. 30-2. 48 (3H,m) ,2.62-2.75 
{2H,m) ,3.42-3.76{10H,m) ,4.95(lH,dd,J=5.7,llHz),7.55 (lH,br) , 
7.57-7.59(3H,m) ,8.04-8.07(lH,m) ,8.30(lH,d, J=6.6Hz) . 
mass:421{M+l)\ 

Working Examples No. 242-247 

According to the procedure described in the working 
example No. 178, the compounds of the working examples from 
No. 242 to No. 247 were prepared. 
Working Example No. 242 
mass:500(M+l)*. 

Working Example No. 243 
mass:514(M+l)\ 

Working Example No. 244 
mass: 514 (M+1)*. 

Working Example No. 245 
mass: 486 (M+l)*. 

Working Example No. 246 
mass:472(M+l)*. 



Working Example No. 247 



mass:484(M+l)\ 
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Working Example No. 248 

According to the procedure described In the working 
example No. 249, the title compound was prepard. 
5 mass:496(M+l)*. 

Working Example No .249 
1 The hydrochloride of the racemlc compound (5 mg) of the 



working example No. 174 was dissolved In acetone-water (2:1) 



Q 
yj 

10 (0.3 ml) and sodium acetate (4 mg) was added. The whole was 
cooled to 0 °C and 2,6-dlchlorobenzoyl chloride (2 ill) was 
added. The reaction mixture was stirred for 4 hours and 
water was added. The whole was extracted with chloroform 
and the organic layer was washed with water and saturated 



a 

□ 

«^ 15 brine and dried over magnesium sulfate. After filtration. 



the filtrate was concentrated to afford a residue, which 
was purified by TLC (Merck Art5744) eluted with chloroform- 
methanol (20:1) to afford the titled compound (5 mg) as a 
white solid. 

20 ^H-NMR(CDCl3) 

1.21-1.36(lH,m) ,2.06-2.18(lH,m) ,2.33-2.64(4H,m) ,3.24- 
4.03(6H,m) ,4.21-4.27(lH,m),4.74-4.83(lH,m) ,6.74(0.5H,s) , 
6.82(0.5H,s) ,6.88(0.5H,d,J=5.7Hz) ,6.94(0.5H,d, J=5.7Hz) ,7.23 
-7.38(3H,m) ,7.45-7.77(2H,m) ,8.16(lH,dd, J=5.4,12Hz) ,8.31 

25 (lH,t,J=8.4H2) ,8.53(lH,s) ,11.8(0.5H,s) ,11.9(0.5H,s) . 
mass: 550 (M+l)"^. 



Working Examples No. 250-253 
According to the procedure described In the working 
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example No. 249, the compounds of the working examples from 
No. 250 to No. 253 were prepared. 
Working Example No. 250 
mass: 488 (M+l)\ 

5 

Working Example No. 251 
mass: 483 (M+l)\ 

Working Example No, 252 
10 mass:483(M+l)^. 

Working Example No « 253 
mass:483(M+l)\ 

15 Working Example No, 254 

(1) According to the procedure described in the working 
example No . 264 ( 3 ) , the compound (3.8 g ) of the working 
example from No. 264(1) and enoltriflete (which was prepared 
from 1 -benzyl- 4 -piperidon, lithium diisopropylamide, N- 

20 phenyl trif luoromethanesulf onimide and tetrahydrofuran 
according the ordinaly procedure) were used to afford a 
brown oily compound (1.9 g ) . 

(2) According to the procedure described in the working 
example No. 80(2) and (3), the compound obtained above in 

25 (1) was used to provide the titled compound (230 mg) as a 
white solid. 
^H-NMR(DMS0-d6) 

1.28(lH,m) ,2.20-2.80(7H,m) ,3.22(lH,d, J=2.6Hz) ,3.45 (lH,m) , 
3.67(2H,s) ,3.78(lH,m) ,4.79(lH,dd, J=5.6,llHz) ,6.36(lH,br) ,6. 



Li. 

b 

PI 

yj 
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88(lH,s) ,7,00(lH,d. J=5.6Hz) .7.20-7.50(6H.m) .7.50(lH.d. 
J=7 . 9Hz ) , 8 . 10 ( IH , d, J=5 . 6Hz ) . 8 . 35 ( IH , d , J=7 . 9Hz ) . 8 . 86 
(lH,s) ,12.0(lH.br) . 
mass:480(M+l)^. 

5 

Working Example No. 255 

The compound (160 mg) of the working example from No. 254 
was subjected to the reaction described in the reference 
example No. 3 to afford a white solid (52 mg) . 

us 

10 ^H-NMR(DMS0-d6) 
C> 1.32(lH,m) ,1.70-2.00(4H,m).2.03(2H,m) ,2.25-2.80(4H,m) 



3.08(2H,m) .3.49(lH,m) .3.60(2H,s) ,3.81(lH,m) ,4.82(lH,dd, 
J=5.6,llHz) ,6.72 (1H,S) .6. 92(lH,d.J=5.2Hz) ,7.20-7.50 



1^ (5H,m) ,7.49 (lH,t,J=7.9Hz ) .7.55 (lH,d,J=7.9Hz ) ,8.07 (1H,S. ) ,8. 

PJ 

O 15 15(lH.d. J=5.2Hz) ,8.40(lH,d. J=7.9Hz) ,12.0(lH,br) . 



mass: 482 (M+1)^. 

Working Example No. 256 

1 -benzyl- 3 -piperidone was subjected to the reaction 
20 described in the working example No. 254 to afford a white 
solid (52 mg) . 
^H-NMR(DMS0-d6) 

1.30(lH,m),2.20-2.80(7H.m),3.35(lH,d, J=2.0Hz) .3.48 (lH,m) , 
3.72(2H,s) ,3.76(lH,m) ,4.81(lH,dd. J=5.7.11Hz) ,6.44(lH,m) , 
25 6.78(lH,s) ,6.95(lH,d, J=5.6Hz) ,7.20-7.40(5H,m) ,7.49(lH,d, 

J=7.9Hz) ,7.53(lH,d. J=7.9Hz) ,8.11(lH,d,J=5.6Hz) ,8.35(lH,d, J= 
7.9Hz) ,8.52(lH,s) ,12.0(lH,br) . 
mass: 480 (M+1)^. 
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Working Exetmple No. 257 

The compound (30 mg) of the working example No. 56 was 
subjected to the reaction described In the reference 
example No. 3 to afford a white solid (12 mg) . 
^H-NMR(DMS0-d6) 

1. 20-1. 40 (lH,m) .1.60-2, 20 (5H,m) ,2. 20-2. 70 (3H,m) ,2.80-3.00 
(3H,m) ,3.45(lH,m) ,3.55(2H,s) ,3.75(lH.m) .4.78(lH,dd, J=5.6,ll 
Hz),6.71(lH,s),6.87(lH,d,J=5.2Hz).7.10-7.40(5H,m).7.47 
(lH.t.J=7.5Hz),7.54(lH,d,J=7.9Hz),8.08(lH,d.J=5.2Hz).8.12(l 

H. s) ,8.34(lH,d, J=5.2Hz) ,12.0(lH,br) . 
mass:482(M+l)^. 

Working Example No. 258 

According to the procedure described In the working 
example No. 260, the compound (180 mg) of the working 
example No. 256 was used to afford a yellow solid (17 mg) . 
^H-NMR(DMS0-d6) 

I. 25(lH.m) .2. 20-2, 70 (5H,m) ,3.01 (2H,m) ,3.45 (lH,m) .3.70 
(2H.S) ,3.75(lH.m) ,4.79(lH.dd, J=5.6,llHz) ,6.48(lH.m) ,6.67(1H 
,s).6.98(lH,d,J=5.2Hz) .7. 46(lH.t.J=7.9Hz) ,7.52(1H.S) ,7.58(1 

H. d, J=7.9Hz) ,8.30(lH,d, J=7.9Hz),12.0(lH,br) . 
mass : 390 (M+l)^. 

Working Example No. 259 

According to the procedure described In the working 
example No. 261, the compound (20 mg) of the working example 
No. 258 was used to afford a white solid (5 mg). 
^H-NMR(DMS0-d6) 

I. 25(lH,m).2.20(3H,s) ,2.30-2.80(5H,m) ,3.40-3.90(4H,m) , 
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4.42(2H,m) ,4.81 (lH,dd,J=5. 6, llHz) ,6.50 (lH,m) ,5.82 (lH,s) ,7.0 
0 ( IH , d, J=5 . 2Hz ) , 7 . 48 ( IH , t , J=7 . 9Hz ) , 7 . 55 ( IH , d, J=7 . 9Hz ) , 8 . 20 ( 
2H,m) ,8.35 (lH,d,J=7.9Hz ) ,11.9 (lH,br) . 
mass:432(M+l)*. 

5 

Working Example No. 260 

(1) A mixture of the compound (280 mg) of the working 
example No. 254, chloroethyl chlorof ormate (100 mg), 
trlethylamine (71 mg) and chloroform (5 ml) was stirred for 
h» 10 30 minutes at room temperature. The reaction mixture was 
yi concentrated to afford a residue, which was purified by 



column chromatography on silica gel (Wakogel C-200) eluted 
with chlorof orm-methanol (100:0-98:2) to affod a solid 



t 

O compound (295 mg) . 

fiJ 

gj 15 (2) The compound (295 mg) obtained above in (1) was 



dissolved in methanol (5 ml) and the mixture was refluxed 
for 3 hours. The reaction mixture was cooled to room 
temperature and saturated aqueous sodium hydrogencarbonate 
was added. The whole was extracted with chloroform. The 

20 organic layer was washed with brine and then dried over 
magnesium sulfate. After filtration, the filtrate was 
concentrated to afford a residue, which was purified by 
column chromatography on silica gel (FL60D Fujisilysia.Co. ) 
eluted with chloroformrmethanol (100:0-95:5) to affod a 

25 light yellow solid compound (160 mg). 
^H-NMR(DMS0-d6) 

1.28(lH,m) ,2.40 (3H,m) ,2. 62(lH,m) ,3.12 (2H,m) ,3.45 (lH,m) ,3.59 
(2H,S) ,3.77(lH,m) ,4.80(lH,dd,J=5.6,llHz) ,6.42(lH,m) ,6.81(1H 
,s) ,7.02(lH,d, J=5.3H2) ,7.26(1H,S) ,7.46(lH,t, J=7.9Hz) ,7.55(1 



II 
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H.d. J=7.9Hz) ,8.13 (lH,d,J=5.3Hz ) .8.33 (IH.s. ) , 8 . 35 ( IH, d, J=7 . 9 

Hz) .12.0(lH,br) . 

mass:390(M+l)*. 

5 Working Example No. 261 

A mixture of the compound (30 mg) of the working example 

No. 260. acetyl chloride (6.6 U 1) . triethylamine (13^1) 
and chloroform (3 ml) was stirred for 1 hour at room 

U 

D temperature. The reaction mixture was added saturated 

10 aqueous sodiiim hydrogencarbonate and then extracted with 

m 

E 

£^ filtrate was concentrated to afford a residue, which was 

4' 

Ej purified by TLC (Merck Art5744) eluted with chloroform- 

m 

Q 15 methanol (9:1) to afford a white crystal solid (5 mg) . 



chloroform. The organic layer was washed with brine and 
then dried over magnesium sulfate. After filtration, the 



^H-NMR(DMS0-d6) 

1.25(lH,m) ,2.22(3H.s) ,2.20-2.80(5H,m) ,3.40-3.95(4H.m) , 
4.35(2H.m) .4.82 (lH.dd,J=5. 6, llHz) .6.40 (lH,m) ,6.80 (lH,s), 7.0 
3(lH.d. J=5.6Hz) .7.49(lH.t. J=7.9Hz) .7.57 (lH.t.J=7.9Hz ) ,8.20 ( 
20 2H.m) ,8.33(lH,d, J=7.9Hz) .11.9(lH,br) . 
mass: 432 (M+D*. 

Working Example No. 262 
Accroding to the procedure described in the working 
25 example No. 84 (2). the compound (20 mg) of the working 
example No. 260 was used to afford a white solid (3 mg). 
^H-NMR(DMS0-d6) 

1.05-2.20(14H.m) ,2.20-2.90(6H.m) .3.22-3.50(3H,m) ,3.70- 
3.82(lH.m) .4.78(lH.dd, J=5.8,llHz),6.37(lH,m) ,6.77(lH.s),7.0 
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1 ( IH , d , J=5 . 4Hz ) , 7 . 54 ( IH , d , J=7 . 8Hz ) , 8 . 12 ( IH , d, J=5 . 4Hz ) , 8 . 32 ( 

lH,d, J=7.8Hz) ,12.0(lH,s) . 

mass:472(M+l)*. 

Working Example No ♦263 

Accrodlng to the procedure described In the working 
example No. 262, the titled compound was prerpared. 
mass:506(M+l)*. 

Working Excunple No, 264 

(1) The hydrochloride of methyl 4- chloropyrldlne- 2- 
carboxylate (3 g) was added to dloxane (140 ml). To the 
mixture was added hexabutylditin (8.4 g) and 
tetrakistriphenyl phosphine palladium. The whole was 
refluxed for 12 hours under an atmosphere of nitrogen. The 
reaction mixture was cooled to room temperature and a 10% 
solution of potassium fluoride was added. The whole was 
stirred for 30 minutes and diluted with ether. After 
filtration, the filtrate was washed with brine and then 
dried over magnesium sulfate. After filtration, the 
filtrate was concentrated to afford a residue, which was 
purified by column chromatography on silica gel (Wakogel C- 

200) eluted with hexane-ethyl acetate (1:0"^2:1) to afford 
a colorless oily compound (0.9 g). 

(2) Accrodlng to the procedure described in the working 
example No . 80 ( 2 ) and ( 3 ) , the compound (6.3 g ) obtained 
above in (1) was used to afford an oily compound (2.8 g) . 

(3) The mixture of the compound (60 mg) obtained above in 
( 2 ) , 3 -bromopyridine (47 mg ) , 2 - 
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dicyclohexylphosphynobiphenyl (21 mg), lithium chloride (9 
mg), tris(benzylidenacetone)dipalladium (21 mg) and 
tetrahydrofuran (2 ml) was refluxed overnight. To the 
reaction mixture was added a 10% solution of potassium 
5 fluoride and chloroform. The organic layer was separated 
and washed with water and saturated brine and then dried 
over magnesium sulfate. After filtration, the filtrate was 
M concentrated to afford a residue, which was purified by TLC 

a 

£i (Merck Art5744) eluted with chloroform-methanol (9:1) to 

yj 

10 affod a white crystal (5 mg) . 
^H-NMR(DMS0-d6) 



1.10-1.20(lH,m) ,2.33-2.40(lH,m) ,2.40-2.78<2H,m>,3.28-3.33 



£3 (lH,m) ,3.53 (lH,m) ,4.84 (lH,m) ,7.31 (lH,d,J=7.7Hz ) ,7.43-7.49 

p (lH,m) ,7.56(lH,dd, J=4.5,7.7Hz) ,7.61(lH,s) ,8.10(lH,dd, J=2.3, 

nj 

£^ 15 7.7Hz) ,8. 30(lH,d,J=7, 7Hz) ,8.41 (lH,d,J=5.5Hz ) ,8.68 (lH,d,J=5. 



5Hz) ,8.91 (lH,d,J=2.3Hz ) ,10.0 (IH. s ) , 11 . 0( lH,br ) . 
mass:386(M+l)*. 

Working examples No. 265 to 277 
20 According to the procedure described in the compound of 
working example No. 264, the compounds f working example 
No. 265 to No. 277 were obtained. 

Working example No. 265 
25 mass: 385 (M+D*. 



Working example No. 266 



mass:423(M+l)\ 
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Working example No. 267 
mass ; 386 (M+1)*. 

Working example No. 268 
5 mass:386(M+l)*. 



Working example No. 269 
gi mass:392(M+l)*. 

10 Working example No. 270 
4i mass:391(M+l)*. 



Working example No. 271 

□ 



nj 



mass:465(M+l)*. 
15 

Working example No. 272 
mass:435{M+l)*. 

Working example No. 273 
20 mass:435(M+l)*. 

Working example No. 274 
mass:391(M+l)*. 

25 Working example No. 275 
mass:389(M+l)*. 

Working example No. 276 
mass:407(M+l)\ 
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Working example No. 277 
mass: 445 (M+l)\ 

Working example No, 27 8 

According to the procedure described in the compound of 
.working excimple No ,261, the compound of working example 
No. 82 was used to afford a white solid (9 mg). 
^H-NMRCDMSO-de) 

0.89(3H,t, J=7.3Hz) ,1.15 (lH,m) ,1.57 (2H,q,J=7.3Hz ) ,2.15 (2H,q, 
J=7.3Hz) ,2. 20-2. 60 (3H,m) ,3.30 (lH,m) ,3.55 (lH,m) ,4.24 (lH,d, 
J=6.0Hz) ,4.82{lH,dd, J=5.6,llHz) ,6.92(lH,d, J=5.6Hz) ,7.13(1H, 
s) ,7.46(lH,t, J=7.9Hz) ,7.48(lH,d, J=7.9Hz) ,8.23(lH,d, J=5.6Hz) 

,8.30(lH,d, J=7.9Hz) ,8.42 (lH,t,J=6.0Hz) ,9.97 (1H,S) ,11.3 (IH . 
br) . 

mass:408(M+l)^. 

Working example No. 279 

The compound (30 mg) of the working example No. 80 and 
butanoyl chloride were dissolved in dimethylf ormamide and 
the mixture was stirred for 30 minutes at 90 °C. The 
reaction mixture was diluted with chloroform, washed with 
aqueous saturated sodium hydrogencarbonate, saturated brine 
and then dried over magnesium sulfate. After filtration, 
the filtrate was concentrated to afford a residue, which 
was purified by TLC (Merck Art5744) eluted with chloroform- 
tetrahydrofuran (7:3) to afford white crystals (8 mg) . 
^H-NMR(DMS0-d6) 

0.97(3H,t, J=7.3Hz) , 1 . 25( lH,m) , 1 . 70( 2H,q, J=7 . 3Hz ) ,2.30-2.60 
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(IH.m) ,2.40(2H.q, J=7.4Hz) . 2 . 30-2 . 55 ( 2H,m) . 2 . 60( lH,m) . 3 . 45 
(IH.m) ,3.79 (lH,in) ,4.80 (lH.dd.J=5.6,llHz ) .5.13 (2H,S) .6.84 
(1H,S) ,6.96(lH,d, J=5.5Hz) ,7.49(lH,t, J=7.9Hz) ,7.55(lH,d. J=7. 
9Hz) .8.19(lH,d, J=5.5Hz) ,8.31(lH,d. J=7.9Hz) .11.9(lH,br) . 
5 mass: 409 (M+1)*. 



Working example No. 280 
According to the procedure described in the compound of 

□ working example No. 2 79, the compound of working example 
M 10 form No. 280 was prepared. 

yi mass: 449 (M+1) . 

ii 

a 

Working example No. 281 

4» 

□ According to the procedure described in the compound of 

fiJ 

£3 15 working example No. 278, the compound of working examples 



form No. 281 was obtained. 
mass:448(M+l)*. 



Working example No. 282 

20 ( 1 ) A mixture of 2 - aminopyridine - 4 - carboxylic acid (1 g ) , 
thionylchloride (2.8 ml) and methanol (36 ml) was refluxed 
overnight. The reaction mixture was concentrated to afford 
a residue. Saturated aqueous sodium hydrogencarbonate was 
added to the residue and then extracted with chloroform. 

25 The organic layer was washed with brine and then dried over 
magnesium sulfate. After filtration, the filtrate was 
concentrated to afford a residue, which was purified by 
column chromatography on silica gel (Wakogel C-200) eluted 
with chloroform-methanol (100:0-98:2) to afford the titled 
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compound (1.05 g ) . 

(2) A mixture of the compound (1.8 g) of the reference 
example No. 3, trichloroacetic anhydrate (0.35 ml), 
triethylamine (0.2 ml ) , methylen chloride { 5ml ) and 
5 tetrahydrofuran (10 ml) was stirred for 2 hours at room 
temperature. Saturated aqueous sodium hydrogencarbonate was 
added to the reaction mixture and then extracted with 
p chloroform. The extract was washed with brine and then 



dried over magnesium sulfate. After filtration, the 
10 filtrate was concentrated to afford a residue, which was 



yJ 

4l purified by column chromatography on silica gel (Wakogel C- 

U1 

s 200) eluted with chloroform- tetrahydrofuran (9:1-8:2) to 

^= afford an amorphous compound (2,92 g) . 

m 

15 compound (1.05 g) obtained above in (1), DBU (1 ml) and 



A mixture of the compound (1.77 g) obtained above, the 



dimethylsulf oxide (8 ml) was stirred for 3 hours at 100 °C. 
The reaction mixture was diluted with chloroform and was 
washed with water and brine and then dried over magnesium 
sulfate. After filtration, the filtrate was concentrated 
20 to afford a residue, which was purified by column 
chromatography on silica gel (Wakogel C-200) eluted with 
chloroform-methanol (97:3) to afford the desired compound 
(1.21 g). 

(3) A mixture of the compound (300 mg) obtained above in 
25 (2), IN sodium hydroxide solution (10 ml) and methanol (3 
ml) was stirred for 1 hour at 90 °C. The pH of the reaction 
mixture was adjusted to 4 with IN hydrochloric acid and 
then extracted with chloroform. The organic layer was 
washed with brine and then dried over magnesium sulfate. 
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After filtration, the filtrate was concentrated to afford a 
residue, which was washed with chloroform- ethyl acetate to 
afford a white solid compound (80 mg) . 

(4) According to the procedure described in the compound of 
5 working example No. 409(1), the compound (18 mg) obtained 
above in (3) was used to afford the titled compound (5 mg) 
as a white solid. 
^H-NMR(DMS0-d6) 

0.92{3H,t, J=7,2H2) ,1.13 (lH,m), 1.32 (lH,m) ,1.53 (2H,m) ,2.20- 
h'^ 10 2.70(3H,m) ,3.20-3.70(4H,m) ,4.85(lH,dd, J=5.6,llHz) ,7.32 
41 {lH,d, J=7.9Hz) ,7.38 (lH,d,J=5.2Hz ) ,7.49 (lH,t,J=7.9Hz ) ,7.75(1 

H,s) ,8.30(lH,d,=7.9Hz) ,8.43 (lH,d,J=5.2Hz) ,8.70 (lH,t,J=6.7Hz 



) ,10.1(lH,s) ,10.8(lH,br) 



a 

£^ mass:408(M+l)\ 
15 



Working examples No. 283 to No. 286 

According to the procedure described in the compound of 
working example No. 282, the compounds of working examples 
form No. 283 to No. 286 were obtained. 
20 Working example No. 283 
mass : 434 (M+D*. 



Working example No. 284 
mass: 443 (M+l)\ 

Working example No. 285 
mass:443(M+l)\ 



Working example No. 286 
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mass:443(M+l)\ 



Working example No. 287 

(1) According to the procedure described in the compound of 
5 reference example No.l, isoquinoline-3-carboxylic acid (90 

mg) was used to afford a yellow solid compound (14 mg). 

(2) According to the procedure described in the compound of 
working example No. 79, the compound (14 mg) obtained above 

C3 

yi in (1) was used to afford the titled compound (13 mg) as a 

10 white solid. 

^ ^H-NMR(DMS0-d6) 

U1 

a 1. 10-1. 20 (lH,m) ,2. 25-2. 50(2H,m) ,2. 58-2. 70(lH,m) ,3.20-3.40 

n 

(lH,m) ,3.48-3.62(lH,m) ,4.83(lH,dd, J=5.6,10Hz) ,7.33(lH,d, 



J=7.9Hz) ,7.49 (2H,m) ,7.70 (lH,t,J=7.9Hz ) ,7.87 (lH,d,J=7.9Hz) ,8 



I] 15 .02(lH,s) ,8.07 (lH,d,J=7.9Hz ) ,8.31 (lH,d,J=7.9Hz ) ,9.18 (1H,S) , 
9.70(lH,br) ,9.90(lH,s) . 
mass:359(M+l)*. 



Working example No. 288 

20 (1) A mixture of isoquinoline 3- carboxylic acid (300 mg), 
platinum oxide (30 mg), 4N hydrochloric acid-dioxane (5 ml) 
and methanol (5 ml) was stirred for 6 hours at room 
temperature. The reaction vessel was filled with hydrogen. 
The reaction mixture was filtered by celite. The filtrate 

25 was concentrated to afford a crude product (32 mg). 

(2) According to the procedure described in the compound of 
working example No. 287, the compound (130 mg) obtained 
above in (1) was used to afford the titled compound (23 mg) 
as a white solid. 
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^H-NMR(DMS0-d6) 

1.00-1.20(lH,in) ,1.60-1. 80(4H.in), 2. 20-2. 70 (7H.m) ,3.20-3.35 

(lH,in) ,3.45-3.60(lH,m) ,4.77(lH,dd, J=5.5,10Hz) , 

6.95(1H,S) ,7.28 (lH.d.J=7.9Hz ) .7.43 {lH,t,J=7.9Hz ) ,8.00 (IH.S) 

,8.29(lH,d, J=7.9H2) ,9.71(lH,s) ,11.2(lH,br) . 

mass:363(M+l)*. 



p Working Example No. 289 



U 



m 



(1) A solution of dlmethylacetal of 4- 



10 pyridinecarboxylaldehyde (15 g) in tetrahydrofuran (300 ml) 
4i was cooled to -78 °C. To the solution was added a solution 

m 

t of n-butyllithium in hexane (1.6 M, 73 ml). The reaction 

as 

o 

Hi 



temperature was raised from -78 °C up to 0 ^C. Tert- 
butyldimethylsilylether of 3-bromobutanol (25 g) was added 
15 at 0 The whole was stirred for 3 hours at the same 

temperature and then warmed up to room temperature. To the 
reaction mixture was added saturated aqueous sodium 
hydrogencarbonate . The whole was extracted with chloroform. 
The organic layer was washed with saturated brine and dried 
20 over magnesium sulfate. After filtration, the filtrate was 
concentrated to afford a residue, which was purified by 
column chromatography on silica gel (Wakogel C-200) eluted 
with hexane-ethyl acetate (2:1) to afford an oily compound 
(17 g). 

25 (2) According to the procedure described in the reference 
example No. 7, the compound (7 g) obtained above in (1) was 
used to afford an oily compound (3.9 g) . 

(3) According to the procedure described in the reference 
example No. 8, the compound (3 g) obtained above in (2) was 
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used to afford a brown oily compound (7 g). 

(4) To water -tetrahydrofur an (1:10) was added the compound 
(7 g) obtained above in (3) and triphenylphosphine (5.8 g). 
The mixture was stirred for 2 hours at 50 *^C. The reaction 
mixture was concentrated to afford a residue, which was 
purified by column chromatography on silica gel (FL60D 
Fujisilysia.Co. ) eluted with chlorof orm-methanol (100:0- 
98:2) to afford a brown oily compound (2.1 g). 

(5) The compound (2.1 g) obtained above in (4) in 
chloroform (10 ml) was added to formic acid (5 ml). The 
mixture was stirred for 2 hours at 80 ^'C. The reaction 
mixture was concentrated to afford a residue, which was 
dissolved in methanol (10 ml). To the solution was added 
sodium borohydride (7.4 g) and the mixture was stirred for 
1 hour at room temperature. The reaction mixture was 
diluted with chloroform and washed with brine and then 
dried over magnesium sulfate. After filtration the filtrate 
was concentrated to afford a residue, which was purified by 
column chromatography on silica gel (FL60D Fujisilysia. 
Co.) eluted with chlorof orm-methanol (100:0-98:2) to afford 
the titled compound (0.57 g) . 

(6) A mixture of the compound (0.57 g) obtained above in 
(5), p-nitrobenzenesulfonyl chloride (7 g), 
dimethylaminopyridine (0.71 g ) and chloroform (5 ml ) was 
stirred for 2 hours at room temperature. The reaction 
mixture was diluted with chloroform and washed with 
saturated aqueous sodium hydrogencarbonate and brine and 
then dried over magnesium sulfate. After filtration, the 
filtrate was concentrated to afford a residue, which was 
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purified by column chromatography on silica gel (Wakogel 
C-200) eluted with chlorof orm-methanol (100:0-98:2) to 
afford the titled compound (0.73 g). 

(7) A mixture of the compound 0.73 g) obtained above in (6), 
manganese dioxide (50 mg),a 30% solution (5 ml) of hydrogen 
peroxide and chloroform (20 ml) was stirred for 6 hours at 
room temperature. The reaction mixture was diluted with 
chloroform and washed with saturated aqueous sodium 
hydrogencarbonate and brine and then dried over magnesium 
sulfate. After filtration, the filtrate was concentrated to 
afford a residue, which was purified by column 
chromatography on silica gel (Wakogel C-200) eluted with 
chlorof orm-methanol (100:0-98:2) to afford the crystalline 
compound (0.78 g ) . 

(8) A mixture of the compound (0.78 g) obtained above in 
(7), trimethylsilylcyanide (0.66 ml) and acetonitrile- 
chloroform was stirred for 3 hours at 80 ^'C. The residue 
was purified by column chromatography on silica gel 
(Wakogel C-200) eluted with chlorof orm-methanol (100:0- 
98:2) to afford the crystalline compound (0.71 g) . 

(9) Accroding to the procedures described in the reference 
examples No. 4 and 5, the compound obtained above in (8) was 
used to afford the titled compound (75 mg). 

(10) Accroding to the procedure described in the reference 
example No. 11, the compound (75 mg) obtained above in (9) 
was used to afford the titled compound (18 mg) as a light 
yellow solid and the compound (1.4 mg) of the working 
excunple No. 292 as a yellow solid. 

^H-NMR(DMS0-d6) 
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1.25(lH,m) ,1.60 -2.00 {3H,m) , 2 . 20-2 . 60 ( 4H,m) , 2 . 64 ( IH ,m) , 
3.15(2H,in) ,3.45 (lH,m) ,3.78 (lH,in) ,4.18 (lH,t,J=7.2Hz ) ,4.80 (IH 
,dd, J=5.6,llHz) ,6.98(lH,s) ,6.99(lH,d, J=5.6Hz) ,7.46(lH,t, J=7 
•9Hz) ,4.55 (lH,d,J=7.9Hz ) ,8.11 (lH,d,J=5.6Hz ) ,8.39 (lH,d,J=7. 9 
Hz) ,8.40{lH,s) ,12.0(lH,br) . 
mass:378(M+l)\ 

Working Example No. 290 

The compound (7 mg) of the working example No. 289 was 
dissolved in methanol {2 ml). To the solution were added 
formalin (50 fi 1) and stirred for 4 hours at room 
temperature. To the reaction mixture was added sodium boron 
hydride (100 mg) and stirred for 1 hour at room temperature. 
To the reaction mixture, was added IN hydrochloric acid to 
decompose the excess reagent. Saturated aqueous sodium 
hydrogencarbonate was added and then extracted with 
chloroform. The organic layer was washed with saturated 
brine and then dried over magnesium sulfate. After 
filtration the filtrate was concentrated to afford a 
residue, which was purified by column chromatography on 
silica gel (FL60D Fujisilysia.Co. ) eluted with chloroform- 
methanol (9:1) to afford the titled compound (3 mg) as a 
yellow solid. 

^H-NMR(DMS0-d6) 

1.25(lH,m) ,1.55-2. 10(4H,m) ,2.22 (3H,s) ,2. 20-2. 40(3H,m) , 
2.65(lH,m) ,3.14(lH,m) ,3.25(lH,m) ,3.50(lH,m) ,3.79(lH,m) ,4.82 
(lH,dd, J=5.6,llHz) ,6.89(lH,s) ,7.03(lH,d, J=5.6Hz) ,7.49(lH,t, 
J=7.9Hz) ,7.56(lH,d, J=7.9Hz) ,8.05(lH,s) ,8.15(lH,d, J=5.6Hz) ,8 
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.35(lH,d, J=7.9Hz) ,12.0(lH,br) . 
mass:392(M+l)\ 

Working Example No > 291 

A mixture of the compound (7 mg) of the working example 
No . 289 , acetic anhydride (6 mg ) , dlmethylamlnopyrldlne { 5 
mg) and chloroform (2 ml) was stirred overnight at room 
temperature. The reaction mixture was diluted with 
chloroform and washed with saturated aqueous sodlun 
hydrogencarbonate and saturated brine and then dried over 
magnesium sulfate. After filtration, the filtrate was 
concentrated to afford a residue, which was purified by TLC 
(Merck Art5744) eluted with chlorof orm-methanol (7:3) to 
afford the titled compound (3 mg) as a solid. 
^H-NMR{DMS0-d6) 

1.25(lH,m) ,1.80-2.10(3H,m) ,2.11(3H,s) ,2.20-2.70(4H,m) ,3.30- 
3.80(4H,m) ,4.60-5.20(2H,m) ,6.60-6.90(lH,m) ,7.40-7.60 
(2H,m) ,8. 00-8. 40{2H,m) ,9.10 (lH,br), 11.9 (lH,br) . 

Working Example No. 292 

The titled compound was prepared In the last process for 
preparing the compound of the working example No. 289. 

^H-NMR (DMSO-dg) 

1.20-1.60(3H,m) ,2.10(2H,m) ,2.40(2H,m) ,2.60(lH,m) , 
2.90(2H,m) , 3 . 45( lH,m) , 3 . 78( lH,m) ,4.80(lH,dd, J=5.6,llHz) , 
7.10-7.60(4H,m) ,8.00-8.40(3H,m) ,11.8(lH,br) . 
mass:376(M+l)*. 

Working Example No. 293 
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(1) Accroding to the procedure described in the reference 
example No. 6, the compound (9 g) of the working example 
No. 80(3) was used to afford a brown oily compound (8.5 g). 

(2) According to the procedure described in the working 
5 example No . 80 ( 4 ) , the compound (8.5 g ) obtained above in 

(1) was used to afford a brown amorphous compound (4.7 g). 

(3) According to the procedure described in the working 

Li 

example No.84(l), the compound (250 mg) obtained above in 

S3 (2) was used to afford the titled compound (210 mg) . 

UJ 

p= 10 (4) A solution of ethyl di-o-tolylphosphono acetate (38 mg) 

^4 

ij] in tetrahydrofuran (2 ml) was cooled to -78 °C. To the 

yi 

solution was added a solution of the compound (43 mg) 

\i obtained above in (3) in tetrahydrofuran (1 ml). The 

£^ whole was stirred for 2 hours at -78 °C. To the reaction 

m 

CS 15 mixture was added saturated aqueous ammonium chloride. The 
whole was warmed up to room temperature and extracted with 
chloroform solution. The organic layer was washed with 
saturated brine and then dried over magnesium sulfate. 
After filtration, the filtrate was concentrated to afford a 
20 residue, which was purified by column chromatography on 
silica gel (Wakogel C-200) eluted with chloroform- 
methanol (100:0-97:3) followed by TLC (Merck Art5744) 
eluted with chloroform- ethanol (9:1) to afford a colorless 
oily compound (40 mg). 
25 (5) A mixture of the compound (40 mg) obtained above in (4), 
6N hydrochloric acid and tetrahydrofuran (5 ml) was stirred 
for 15 minutes at room temperature. The reaction mixture 
was extracted with chloroform and washed with saturated 
brine and then dried over magnesium sulfate. After 
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filtration, the filtrate was concentrated to afford the 
titled compound (19 mg) as a colorless solid. 
^H-NMR(DMS0-d6) 

I. 15{3H,t, J=7.1Hz) ,1.09-1.15(lH,m) ,2.30-3.38(2H,m) ,2.48- 
2.56{lH,m) ,3.20-3.31(lH,m) ,3.51-3.55{lH,m) ,4.11(2H,q, 
J=7.1Hz) ,4.79-4.85{lH,m) ,6.23(lH,d, J=13Hz) ,7.04(2H,m) ,7.30- 
7.32(2H,m) ,7.46(lH,t, J=7.7Hz) ,8.28-8,30(2H,m) , 9.99(lH,s) , 

II. 0(lH,br) . 
mass:407{M+l)*. 

Working Example No. 294 

(1) A solution of ethyl diethylphosphono acetate (22 mg) in 
tetrahydrofuran (2 ml) was cooled in an ice-bath. Sodium 
hydride (4 mg) was added and the mixture was stirred for 30 
minutes. To the mixture was added a solution of the 
compound (43 mg) of the working example No. 293(3) in 
tetrahydrofuran (1 ml). The whole was stirred for 2 hours 
and then aqueous saturated ammonium chloride solution was 
added. The mixture was warmed up to room temperature and 
extracted with chloroform. The organic layer was washed 
with saturated brine and then dried over magnesium sulfate. 
After filtration, the filtrate was concentrated to afford a 
residue, which was purified by column chromatography on 
silica gel(Wakogel C-200) eluted with chloroform- methanol 
(100:0-97:3) to afford a white solid (42 mg) . 

(2) According to the procedure described in the working 
example No. 293(5), the compound (42 mg) obtained above in 
(1) was ued to afford the titled compound (21 mg) as a 
white solid. 



m 
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^H-NMR(DMS0-d6) 

1.00-1.20(lH,m) ,l,28(3H,t, J=7.1Hz) ,2.20-2.40(2H,m) .2.40- 
2.60(lH,m) ,3.20-3.40(lH.in),3.45-3.60(lH.m) ,4.23(lH.q, 
J=7.1Hz) ,4.84(lH.in) .6.78(lH,d, J=16H2) . 
7.33(lH,d, J=7.9Hz) ,7.40-7.50(3H,ni).7.57(lH.d. J=16Hz) , 
8.30(lH.d. J=7.9Hz) , 8 . 36 ( IH.d, J=5 . 6Hz) , 10 . 0 ( IH. s) , 10 . 8 ( lH,br 
). 



mass:407(M+l)*. 

Q 
U 



10 Working Example No. 295 

To a solution of the compound (50 mg) of the working 
example No. 294(1) In chloroform (5 ml), were added zinc 

tl chloride (27 mg) and sodium borohydride (7 mg) . The 



O reaction mixture was refluxed for 3 hours and treated 

nJ 

Q 15 according to the procedure described in the working example 



No. 290. The titled compound (32 mg) was obtained as a white 
solid. 

^H-NMR(DMS0-d6) 

I. 00-1.20(lH,m) ,2.20-2.60(3H,m) ,3.20-3.60(2H,m) , 

20 4 . 17 ( 2H ,m) , 4 . 84 ( IH , dd , J=5 . 6 , 1 IHz ) , 5 . 04 ( IH , t , J=6 . 3Hz ) , 

6.53(lH,d, J=16Hz), 6.66 (lH,d,J=16Hz) ,7.15 (lH,d,J=5.3Hz ) , 
7.22(lH,s),7.31(lH,d, J=7.9Hz) ,7.47(lH,t, J=7.9Hz), 
8.24(lH,d,J=5.3Hz) ,8.32(lH,d, J=7.9Hz) ,9.94(lH,s), 

II. 3(lH,br) . 

25 mass:365(M+l)\ 



Working Example No. 296 

To a solution of the compound (30 mg) of the working 
example No. 294(1) in methanol (10 ml), were added cuprous 
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chloride (10 mg) and sodiiim borohydride (4 mg) • The 
reaction mixture was stirred until the disappearance of the 
starting material. The reaction mixture was treated 
according to the procedure described in the working example 
No. 290, The titled compound (13 mg) was obtained as a 
white solid. 
^H-NMR(DMS0-d6) 

1.05-1.25{lH,m) ,1.15(3H,t, J=7.1Hz) ,2.20-2.60(3H,m) , 
2.64(2H,t, J=7.1Hz) ,2.83(2H,t, J=7.1Hz) ,3.20-3.40(lH,m) , 
3.45-3.60{lH,m) ,4.04(2H,q, j=7.1Hz) ,4.81(lH,m) . 
6.96(lH,d, J=5.3Hz) ,7.11(lH,s) ,7.30{lH,d, J=7.9Hz) , 
7.45(lH,d, J=7.9Hz) ,8.19 (lH,d,J=5.4Hz ) ,8.30 (lH,d,J=7.9Hz ) , 
9.90(lH,s) ,12.3(lH,br) . 
mass:409(M+l)\ 

Working Example No. 297 

The compound (60 mg) of the working example No. 293 was 
dissolved in chloroform (30 mL). To the solution, was added 
a solution of diisopropylaluminum hydride in toluene (1.0 M, 
0.9 ml). The mixture was stirred for 30 minutes at -30 to - 
20 °C. The reaction mixture was treated according to the 
procedure described in the working example No. 290 to obtain 
the titled compound(17 mg) as a white solid. 

^H-NMR(DMS0-d6) 

1.25(lH,m) ,2.20-2.70(3H,m) ,3.30(lH,m) ,3.53(lH,m) ,4.15- 
4.40(2H,m) ,4.81(lH,dd, J=5.6,llHz) ,5.00(lH,m) ,6.00(lH,m) , 
6.38(lH,m) ,6.89(lH,d, J=5.4Hz) ,7.12(lH,s) ,7.31(lH,d, J=7.9Hz) 
,7.45(lH,t, J=7.9Hz) ,8.28(2H,m) ,9.90(lH,s) ,ll.l(lH,br) . 
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mass:365(M+l)\ 

Working Example No. 298 
A mixture of the compound (40 mg) of the working example 
5 No. 294, 2N aqueous sodium hydroxide solution (5 ml), 
tetrahydrofuran (2 ml) and methanol (2 ml) was stirred for 
1 hour at room temperature. To the reaction mixture, was 
added IN hydrochloric acid to adjust the pH of the reaction 

n 

y] mixture to 3. The whole was extracted with chloroform. The 

^" 10 organic layer was washed with saturated brine and then 



^ dried over magnesium sulfate. After filtration, the 

U1 

s filtrate was concentrated to afford a residue, which was 

JZ purified by TLC (Merck Art5744, chlorof orm-methanol (9:1) 

followed by recrystalllzatlon to afford the titled compound 



15 (22 mg) as a white solid. 
^H-NMR(DMS0-d6) 

1.00-1.20(lH,m) ,2.20-2.60(3H,m) ,3.15(lH,m) ,3.45- 
3.60(lH,m) ,4.82(lH,m) ,6.68(lH,d, J=16Hz) ,7.20- 
7.60(5H,m) ,8.28(lH,d, J=7.9Hz) ,8.35(lH,d, J=5.6Hz) ,10.2(lH,s) 
20 ,10.9(lH,br) ,12.8(lH,br) . 
mass:379(M+l)*. 

Working Example No. 299 

(1)A mixture of the compound (727 mg) of the working 
25 example No. 7, DBU(1.496 ml) and tetrahydrofuran (10 ml) 
was cooled to 0°C and a solution of methanesulf onyl 
chloride (0.310 ml) In tetrahydrofuran (2 ml) was added. 
The reaction mixture was stirred for 11 hours at room 
temperature and water was added. The whole was extracted 
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with chloroform. The organic layer was washed with water 
and saturated brine and then dried over magnesium sulfate. 
After filtration, the filtrate was concentrated to afford a 
residue, which was purified by column chromatography on 
silica gel (Wakogel C-200, hexane-ethyl acetate (1:1-0:1)) 
to afford a colorless cimorphous compound (606 mg) . 
(2) According to the procedure described in the working 
example No. 133(2), the titled compound was prepared. 
^H-NMR(DMS0-d6) 

1.07-1.14(lH,m) ,2.29-2.57(3H,m) ,3.24-3.88(2H,m) ,4.79- 
4.85(lH,m) ,5.58(lH,d, J=llHz),6.08(lH,d, J=18Hz) , 
6.74(lH,dd, J=ll,18Hz) ,7.22-7.24(lH,m) ,7.29-7.34(2H,m) , 
7.47(lH,t, J=7.5Hz) ,8.22-8.27(2H,m) ,10.1(lH,s) ,11.0(lH,br) . 
mass:335(M+l)*. 

Working Example No. 300 

(1) A solution of the compound (80 mg) of the working 
example No. 294(1) in methylene chloride (5 ml) was cooled 
in an ice -bath. Trif luoroacetic acid (274 mg) and N- 
(methoxymethyl) -N-trimethylsilylmethyl)benzylamine ( 190 mg) 
were added. 

The reaction mixture was stirred for 3 hours and diluted 
with chloroform. The whole was washed aqueous saturated 
sodium bicarbonate solution and saturated brine and then 
dried over magnesium sulfate. After filtration, the 
filtrate was concentrated to afford a residue, which was 
purified by TLC (Merck Art5744, chloroform-methanol (9:1)) 
followed by recrystallization to afford a light yellow oily 
compound (91 mg). 
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(2) According to the procedure described in the working 
example No.293(5), the compound (91 mg) obtained above in 
(1) was used to afford titled compound as a white solid (50 
mg) . 

5 ^H-NMR(DMS0-d6) 

1.24(lH.m) .1.24(3H.t,H=7.4Hz) ,2.20-2.75(3H,m),2.80(lH,m) , 
2.95(lH,m) ,3.05(lH,m) ,3.19(lH.m) ,3.45(lH,m) ,3.60-3.90(4H.m) , 
4.18(2H.q, J=7.4Hz) .4.78(lH.dd, J=5.6,llHz),6.93(lH,s) ,7.03(1 
H,d,J=5.6Hz) ,7.10-7.45(5H,m) ,7.50(lH,t, J=7.9Hz) , 

U 

M 10 7.55(lH,d. J=7.9Hz) .8.13{lH,d, J=5.6Hz) ,8.37(lH,d. J=7.9Hz) . 

>J 

4'i 8.82(lH.s), 12.0(lH,br). 



& 



mass:540(M+l)\ 
Working Example No. 301 



ti 15 According to the procedure described In the working 



example No ,300, the titled compound was prepared from the 
compound of the working excunple No .2 93(4). 
mass:540(M+l)\ 



20 Working Example No. 302 

A solution of the compound (30 mg) of the working example 
No. 300 in tetrahydrofuran (3 ml) was cooled in an ice-bath. 
To the solution, were added a solution of lithium aluminum 
hydride in tetrahydrofuran (2 M, 56 Ul) and a solution of 

25 methanol in tetrahydrofuran (1 M, 0.22 ml). The reaction 
mixture was stirred for 30 minutes at room temperature. 
According to the procedure described in the working example 
No. 290, the titled compound (less polar fraction) (1.2 mg) 
as a white solid and its diastereomer compound (2.3 mg) 
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(more polar fraction), which is the compound of the working 

example No. 303, were prepared. 

H-NMR(DMS0-d6) 

1.25(lH,m) ,2.20-2.60(3H,m) ,3.30-4.40{12H,m),4.78(lH,m) , 
6.60-7.00(2H,m),7.20-7.80(7H,m) ,8.10-8.40(2H,m) ,11.8(lH,br) . 
mass:498(M+l)^. 



Working Example No. 303 
□ The titled compound was obtained from the dlastereomer of 

10 the compound of working example No. 302. 
J3 H-NMR(DMS0-d6) 



m 



t E 

m 



1.25(lH,m) ,2.00-2.70(3H,m) ,2.80-4.40(12H,m) ,4.78(lH,m) , 



6.75(lH,s) ,6.98{lH,d, J=5.4Hz) , 7 . 20-7 . 70( 7H,m) , 
□ 8.10{lH,d, J=5.4Hz) ,8.28(lH,d, J=7.9Hz) ,11.8(lH,br) 



15 mass:498(M+l)\ 

Working Example No. 304 

According to the procedure described in the working 
example No. 303, the compound of the working example No. 301 
20 was used to afford the titled compound. 
mass:498(M+l)^. 

Working Example No. 305 

(1) A mixture of the compound (50 mg) of the working 
25 example No. 293(4), isoprene (34 mg) and toluene (3 ml) was 
reacted in a sealed tube at 120°C overnight. The reaction 
mixture was concentrated to afford a residue, which was 
purified by TLC (Merck Art5744, chlorof orm-methanol (9:1) 
to afford adduct (52 mg). 
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(2) The compound obtained above in (1) was subjected to the 
reaction described in the working example No. 293(5), to 
afford the titled compound (18 mg) as a white solid. 
^H-NMR(DMS0-d6) 
5 1.03(3H,t, J=7.3Hz) ,1.25(lH.m) ,1.68(s) .1.72(3) . 1. 68- 
1.72(3H) ,2.00-3.20(9H,m) ,3.42(lH,m) ,3.78(lH.m) . 
3.98(2H.q. J=7.3Hz) ,4.80(lH.dd, J=5.6,llHz) ,5.49(lH.m) , 
6.84(2H,m).7.46(lH,d. J=7.9Hz).7.55(lH.d. J=7.9Hz),8.10(lH.d. 
S3 J=5.2Hz) ,8.40(lH,d, J=7.9H2) ,9.25(lH.s),12.0(lH,br) . 

yj 

10 mass:475(M+l)^. 

m 



Working Example No. 306 

(1) According to the procedure described in the working 



tl example No ,261, the compound of the working example No. 3 

nj 

□ 15 and 4-nitrobenzoyl chloride were used to afford a yellow 



solid. 

(2) The compound (22.1 g) obtained above in (1) was 
subjected to the optical resolution by HPLC (CHIRALPAK AD, 
hexane-ethanol(l:l-l:4) to afford the compound (A) (11.2 g) 

20 at Rt=22 min and the compound (B) (10.1 g) at Rt=30 min. 

(3) A mixture of the compound (10 g) of (2) -A, 6N 
hydrochloric acid(30 ml) and acetic acid (30 ml) was 
stirred for 3 days at 80°C. The reaction mixture was cooled 
to room temperature and made alkaline by adding aqueous 

25 saturated sodium bicarbonate solution. The mixture was 
extracted with chloroform. 

The organic layer was washed with IN potassium hydroxide 
solution and saturated brine and then dried over magnesium 
sulfate. After filtration, the filtrate was concentrated to 
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afford a residue, which was purified by column 
chromatography on silica gel (Wakogel C-200, chloroform- 
methanol (100:0-98:2)) followed by the recrystallization 
from ethanol to afford a white solid (3.1 g, 98%ee). 

(4) According to the procedure described in the working 
example No. 80, the compound obtained above in (3) was used 
to afford a white solid. 

( 5 ) According to the procedure described in the working 
example No .84, the compound obtained above in (4) was used 
to afford a white solid, which is the optical isomer of the 
working example No. 91. 

mass:429(M+l)*. 

Working Example No. 307 

According to the procedures described in the working 
example No. 306(3) to (5), the compound of the working 
example No. 306(2) -B was used to afford the titled compound 
as a white solid. 
mass:429(M+l)\ 

Working Example No. 308 

According to the procedure described in the working 
excunple No. 306, the compound of the working example No. 308 
was prepared. 
mass:429(M+l)\ 

Working Example No. 309 

According to the procedure described in the working 
example No. 307, the compound of the working example No. 309 





364 



was prepared. 



mass: 429 (M+D*. 



Working Example No. 310 



5 



According to the procedure described in the working 



m 
q 

rsj 
□ 
nj 



example No. 307, the compound of the working example No. 310 

was prepared. 

mass:469(M+l)\ 

10 Working Example No. 311 

According to the procedure described in the working 
example No. 306, the compound of the working example No. 311 
was prepared. 
mass:429(M+l)^. 



Working Example No. 312 

According to the procedure described in the working 
example No. 307, the compound of the working example No. 312 
was prepared. 
20 mass:429(M+l)\ 

Working Example No. 313 

According to the procedure described in the working 
example No. 290, the compound (51 mg) of the working example 
25 No. 91 was used to afford the titled compound (12 mg) as a 
white solid. 
mass:429(M+l)\ 

Working Example No. 314 
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(1) A mixture of cyclopentanone (504 mg), pyrrolidine (498 
mg), molecular sieves 4A (2 g) and toluene (30 ml) was 
stirred overnight at room temperature. The reaction mixture 
was filtered through a celite pad and the filtrate was 
concentrated to afford a residue, which was dissolved in 
chloroform (20 ml). To the solution, was added a solution 
of ethyl 1, 2 , 4-triazine-5- carboxylate in chloroform (10 
ml). The mixture was stirred for 30 minutes at room 
temperature and for 6 hours at 45°C. The reaction mixture 
was concentrated to afford a residue, which was purified by 
column chromatography on silica gel (Wakogel C-200, 
hexane - ethyl acetate (4:1-1:1)) to afford a yellow oily 
compound (734 mg) . 

(2) According to the procedure described in the reference 
example No. 5, the compound (100 mg) obtained above in (1) 
was used to afford the titled compound (101 mg) as a white 
solid. 

^H-NMR(DMS0-d6) 

1.30(lH,m) ,2. 14 (2H, quintet, J=7.5Hz) ,2.40 (2H,m) ,2.62 (lH,m) ,2 
.92(4H,t, J=7.5Hz) ,3.42(lH,m) ,3.75(lH,m) ,4.79(lH,dd, J=5.6,ll 
Hz) ,6.68(lH,s) ,7.48(lH,t, J=7.4Hz),7.53(lH,d, J=7.4Hz) ,7.66(1 
H,s) ,8.03(lH,s) ,8.33(lH,d, J=7.4Hz),12.1{lH,s) . 
mass:349(M+l)*. 

Working Examples No. 315-319 

According to the procedure described in the working 
exsimple No. 314, the compounds of the working examples 
No. 315 to No. 319 were prepared. 
Working Excimple No. 315 
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25 



mass: 377 (M+l)", 

Working Excunple No ,316 
mass:378(M+l)*. 

Working Example No, 317 
mass:454(M+l)\ 

Working Example No. 318 



h 10 mass: 454 (M+l)*. 

m 



Working Example No. 319 
mass:450(M+l)\ 



m 

15 Working Example No. 320 



A mixture of the compound (100 mg) of the working example 
No. 319, 4N hydrochloric acld-dloxane (5 ml) and methanol 
(3 ml) was stirred for 30 minutes at room temperature. To 
the reaction mixture, was added trlethylamlne . The whole 
20 was concentrated to afford a residue, which was purified by 
column chromatography on silica gel (FL60D FuJlSllysla Co.), 
chloroform-methanol (100:0-95:5) to afford a white solid 
(72 mg). 
mass:350(M+l)*. 



Working Example No. 321 

According to the procedure described In the working 

example No . 84 ( 2 ) , the compound (17 mg ) of the working 

example No. 320 and cyclopentanone (12 mg) were used to 
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afford the titled compound. 



mass:418(M+l)*. 



Working Example No. 322 



5 



According to the procedure described In the working 



CI 

hi 
!»= 

U1 

s 

a 

□ 
m 



example No .321, the compound of the working example No. 322 

was prepared. 

mass:364{M+l)*. 

10 Working Example No. 323 

(1) According to the procedure described in the reference 
example No. 8, the compound of the working example 
No. 164(2) -A was used to afford the desired compound. 

(2) According to the procedure described in the working 
15 example No. 133(2), the compound obtained above in (1) was 

used to afford the hydrochloride of the titled compound. 
^H-NMR(DMS0-d6) 

1.00-1.23(lH,m) ,2.20-2.90(7H,m) ,3.40- 
3.61(2H,m) ,4.81(lH,m) ,6.90-7.51(4H,m) ,8.08- 
20 8.37(2H,m) ,9.95 {lH,brs) ,11.4 (lH,brs) . 
mass : 352 (M+l)"^. 

Working Example No. 324 

According to the procedure described in the working 
25 example No. 323, the compound of the working example 
No. 164(2) -B was used to afford the hydrochloride of the 
titled compound. 
mass:352(M+l)*. 
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Working Example No. 325 

According to the procedure described in the working 
example No. 133(2), the compound of the working example 
No. 164(2) -A was used to afford the titled compound. 
^H-NMR(DMS0-d6) 

1.00-1.21(lH,m) .2.25-2.79(5H.m) . 3 . 21-3 . 72 ( 4H,m) . 4 . 65- 
4.90(2H,m) ,6.90-7.52(4H,m) ,8.13- 
8.38(2H.m) .9.85(lH.s) ,11.4(lH.brs) . 
mass:353(M+l)^. 

Working Example No. 326 

According to the procedure described in the working excimple 
No. 133(2), the compound of the working example No.l64(2)-B 
was used to afford the titled compound. 



Cj 
PJ 

□ 15 mass: 353 (M+D* 

nj 



Working Example No. 327 

(1) According to the procedure described in the working 
example No. 96(1), the compound of the working example 

20 No. 323(1) was used to afford the desired compound. 

(2) According to the procedure described in the working 
example No. 133(2), the compound obtained above in (1) was 
used to afford the titled compound. 

^H-NMR(DMS0-d6) 
25 1.01-1.20(lH,m) ,2.22-2.78(5H.m) .3,08- 
3.20(2H,m) ,3.32(lH,m) ,3.55(lH,m) ,4.81(lH,m),6.85- 
7.52{4H,m) ,7.92-8.40(7H,m) ,9.90(lH,s) ,11.2(lH,brs) . 
mass: 538 (M+1)*. 
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Working Example No. 328 

(1) According to the procedure described in the working 
example No. 323(1), the compound of the working example 
No.l64(2)-B was used to afford the desired compound. 

(2) According to the procedure described in the working 
example No. 327, the compound obtained above in (1) was used 
to afford the titled compound. 

mass:538(M+l)*. 

Working Example No. 329 

According to the procedures described in the working 
example No. 96(2) and (3), the compound of the working 
example No. 327(1) and 1-butanol were used to afford the 
hydrochloride of the titled compound. 
^H-NMR(DMS0-d6) 

0.89(3H,t, J=7.8Hz) ,1.01-1. 17 (lH,m) ,1.25-1. 41 (2H,m) , 1. 52- 
1.64(2H,m) ,2.26-2.40(2H,m) ,2.52-2.63(lH,m) ,2.85- 
3.00(4H,m) ,3.08-3.23(2H,m) ,3.26-3.35(lH,m) ,3.50- 
3.60(lH,m) ,4.80-4.86(lH,m) ,7.03(lH,d, J=4.3Hz) ,7.26- 
7.35(2H,m) ,7.56(lH,t, J=7.8Hz) ,8.26- 
8.30(2H,m) ,8.81(2H,m) ,10.3(lH,s) ,11.0(lH,brs) . 
mass:408(M+l)^. 

Working Example No. 330 

(1) According to the procedure described in the working 
example No . 327 ( 1 ) , the compound of the working example 
No. 328(1) was used to afford the desired compound. 

(2) According to the procedure described in the working 
example No. 329, the compound obtained above in (1) was used 
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to afford the hydrochloride of the titled compound, 
inass:408(M+l)\ 

Working Example No. 331 

According to the procedure described in the working 
example No. 334, the compound of the reference example No. 8 
and (R) -3- ( tert-butoxycarbonylamino) -1,4- 
dimethanesulfonyloxybutane were used to afford the 
hydrochloride of the titled compound. 
^H-NMR(DMS0-d6) 

1.05(lH,m) ,2.00-2.75(5H,m) ,3.05-4.95(llH,m) ,7.12- 
7.52(4H,m) ,8.21-8.80(4H,m) ,10.5-11.8(4H,m) . 

Working Example No. 332 
A mixture of the compound (15 mg) of the working example 

No. 331, acetyl chloride (24 /xi), triethylamine (92 Hi) 
and dimethylformamide (0.5 ml) was stirred for 5 minutes at 
room temperature. The reaction mixture was concentrated to 
afford a residue, which was purified by TLC (Merck Art 57 13, 
chloroform-methanol (19:1)) to afford the titled compound 
(11 mg) as a light yellow solid. 
^H-NMR(CD30D) 

1.10-1.30(lH,m) ,1.65(lH,m) ,1.90(3H,s) ,2.22(lH,m) ,2.40- 
2.92(llH,m) ,3.45(lH,m) ,3.65(lH,m) ,4.29(lH,m) ,4.86(lH,m) ,6.8 
7-7.00(2H,m) ,7.39-7.52(2H,m) ,8.14-8.30(2H,m) . 
mass:463(M+l)*. 



Working Example No. 333 

According to the procedure described in the working 
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example No. 96(1), the compound (20 mg) of the working 
example No. 331 was used to afford the titled compound (16 
mg) as a light yellow solid. 
^H-NMR(DMS0-d6) 

5 1.12(lH,m) ,1.45(lH,m) ,1.89(lH,m) ,2.20-2.75(10H,m) ,3.25- 
3.75(4H,m) ,4.75-4.85(lH,m),6.87-7.50(4H,m) ,8.00-8.43(6H,m) . 

Working Example No. 334 

(1)A mixture of the compound (100 mg) of the working 

yJ 

10 example No. 323(1), (S)-3-(tert-butoxycarbonylamino)-l,4- 
y] dimethanesulfonyloxybutane (34 mg), N,N-diisopropyl 



y 



ethylamine(46 mg) and dimethylformamide (1 ml) was stirred 
for 1 hour at 80°C. The reaction mixture was cooled to room 
temperature and diluted with chloroform. The whole was 



m 

£j 15 washed with aqueous saturated sodium bicarbonate solution 



and brine, and then dried over magnesium sulfate. After 
filtration, the filtrate was concentrated to afford a 
residue, which was purified by column chromatography on 
silica gel (Wakogel C-200, chlorof orm-methanol (1:0-4:1)) 

20 to afford an ester (90 mg). 

(2) According to the procedure described in the working 
example No. 133(2), the compound (100 mg) obtained above in 
(1) was used to afford the hydrochloride of the titled 
compound (50 mg) as a white solid. 

25 ^H-NMR(DMS0-d6) 

1.05(lH,m) ,2.00-2.75(5H,m) ,3.05-4.95(llH,m) ,7.12- 
7.52(4H,m) ,8.21-8.80(4H,m) ,10.5-11.8(4H,m) . 
mass:421(M+l)*. 
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Working Example No. 335 

According to the procedure described in the reference 
example No. 8, the compound of the working example 
No. 164(2) -B was used to afford the compound, which was 
5 subjected to the reaction described in the working example 
No. 334 to afford the hydrochloride of the titled compound. 
mass:421(M+l)\ 

D 

Working Example No. 336 

hi 

10 (1) A solution of 2- (N- ( tert-butoxycarbonyl)amino) 



-4-methylpyridine (2.26 g) in tetrahydrofuran (100 ml) was 
cooled to -78°C. A solution of n-butyllithium in hexane 



£f (1.5 M, 18.2 ml) was added and then warmed up to room 

tl temperature. The reaction mixture was cooled again to -78°C, 

PJ 

Q 15 to which n-butylaldehyde (1.48 ml) was added dropwise and 



the whole was warmed up to room temperature. To the 
reaction mixture was added water and then extracted with 
ethyl acetate. The organic layer was washed with saturated 
brine and dried over magnesium sulfate. After filtration, 
20 the filtrate was concentrated to afford a residue, which 
was purified by column chromatography on silica gel 
(Wakogel C-300, hexane-ethyl acetate (1:0-1:1)) to afford a 
white solid compound (1.37 g) . 

(2) According to the procedure described in the reference 
25 example No . 8 ( 1 ) , the compound (1.00 g ) obtained above in 

(1) was used to afford the desired compound (700 mg). 

(3) A mixture of the compound (700 mg) obtained above in 

( 2 ) , triphenylphosphine (700 mg ) , water (2 ml ) and 
tetrahydrofuran (30 ml) was stirred for 30 minutes. To the 
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reaction mixture was added toluene and methanol at room 
temperature. The whole was concentrated to afford a residue, 
which was purified by column chromatography on silica gel 
(Wakogel C-300, chloroform- methanol( 1:0-4:1) to afford the 
desired compound (600 mg) . 

(4) According to the procedure described in the working 
example No.96(l), the compound obtained above in (3) was 
used to afford the desired compound. 

{5)According to the procedure described in the working 
example No. 96(2), the compound (100 mg) obtained above in 

(4) and ethanol were used to afford the desired compound 
(105 mg). . 

(6) According to the procedure described in the working 
excimple No. 118 (2), the compound (53 mg) obtained above in 

(5) was used to afford the urea compound (40 mg) , which was 
resolved by HPLC (CHIRALPAK AD) to afford compound A (19 
mg) and compound B (19 mg) in earler order of Rt. 

(7) According to the procedure described in the working 
example No. 96(3), the compound (20 mg) obtained above in 

(6) -A was used to afford the colorless oily compound (3.8 
mg) . 

^H-NMR(DMS0-d6) 

0.70-1.42(llH,m) ,2.10-2.82(8H,m) ,3.05-3.81(2H,m) ,4.37- 
4.88(lH,m) ,6.90-6.97(lH,m) ,7.10(lH,s) ,7.28-7.51(2H,m) ,8.15- 
8.37(2H,m) ,9.88 (lH,s) ,11.8 (1H,S) . 
mass:422(M+l)\ 

Working Example No. 337 
According to the procedure described in the working 




example No. 96(3), the compound of the working example 
No.336(6)-B was used to afford the titled compound (5.7 mg) 
as a colorless oil. 
mass:422(M+l)\ 

Working Example No. 338 

(1) According to the procedure described in the working 
example No. 84(2), the compound of the reference example 
No. 8 and 2,4-dimethoxybenzaldehyde were used to afford the 
desired compound. 

( 2 ) According to the procedure described in the working 
example No. 96(1), the compound obtained above in (1) and 1- 
propansulfonylchloride were used to afford the desired 
compound . 

(3) A solution of the compound obtained above in (2) in 
trif luoroacetic acid was stirred for 15 minutes at room 
temperature. The reaction mixture was concentrated to 
afford a residue. The residue was crystallized from ether- 
methanol to afford the title compound. 
mass:458(M+l)\ 

Working Example No. 339 

According to the procedure described in the working 
example No. 140, the compound of the working example No. 339 
was used to afford the titled compound. 
mass:472(M+l)\ 



Working Example No. 340 
According to the procedure described in the working 




example No. 138, the compound of the working example No. 340 
was used to afford the titled compound, 
mass: 458 (M+l)\ 

Working Example No. 341 

(1) According to the procedure described in the reference 
example No. 10, o-anisidine was used to afford the desired 
compound . 

(2) The compound obtained above in (1) was subjected to the 
procedure described in the reference example No. 11 to 
afford a crude product, which was dissolved in methanol and 
treated with IN hydrochloric acid. The reaction mixture was 
filtered through a celite pad, and concentrated to afford a 
residue, which was solidified from ether-methanol to afford 
the titled compound as a white solid. 

mass: 458 (M+D*. 

Working Examples No. 342-360 

According to the procedure described in the working 
example No. 341, the compounds of the working examples from 
No. 342 to No. 360 were prepared. 

Working Example No. 342 
mass: 458 (M+D*. 

Working Example No. 343 
mass:419(M+l)*. 



Working Example No. 344 




mass:472(M+l)*. 

Working Example No. 345 
inass:485(M+l)*. 

Working Example No. 346 
mass:510(M+l)\ 

Working Example No. 34 7 
mass: 435 (M+l)^. 

Working Example No. 348 
mass: 436 (M+l)\ 

Working Example No. 34 9 
mass:479(M+l)*. 

Working Example No. 350 
mass;428(M+l)*. 

Working Example No. 351 
^H-NMR(DMS0-d6) 

1.07(lH.m) .2.25-2.35{2H.m) ,2.58{lH,m) ,2.93{2H,t, J=6.9Hz) . 
3.29(lH,m) ,3.53 (lH,m) ,3.86 (2H,t,J=6.9Hz ) ,4.82 {lH,dd,J=5. 6,1 
IHz) ,6.90(lH,d, J=5.5Hz) ,7.08(lH.s) ,7.32(lH,d, J=7.6Hz) ,7.46( 
IH.t, J=7.6Hz),7.97(2H,d, J=8.9Hz) ,8.17(lH,s) ,8.21(lH,d, J=5.5 
Hz),8.26{lH,d. J=7.6Hz) ,8.35 (2H.d,J=8.9Hz ) ,10.3 (lH,br) .11. 0( 
lH,br) ,13.0(lH,br) . 
mass:620(M+l)*. 



Working Example No. 352 
mass: 430 (M+D*. 

Working Example No. 353 
mass: 429 (M+l)\ 

Working Example No. 354 
mass:429(M+l)\ 

Working Example No. 355 
mass:429(M+l)\ 

Working Example No. 356 
mass:479(M+l)\ 

Working Example No. 357 
mass:430(M+l)*. 

Working Example No. 358 
mass:468(M+l)*. 

Working Example No. 359 
mass:479(M+l)\ 

Working Example No. 360 
mass:430(M+l)*. 

Working Example No. 361 
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(1) 6-Aniinoquinoline was subjected to the reaction 
described in the reference examples No. 10 and No. 11 to 
afford sulfide as a by-product. 

(2) According to the procedure described in the working 
example No . 133 ( 2 ) , the compound (64 mg ) obtained above in 
(1) was used to afford the titled compound (21 mg) as a 
white solid. 

mass:445(M+l)\ 

Working Example No. 362 

(1) 6-Aminoquinoline was subjected to the reaction 
described in the reference exeunples No. 10 and No. 11 to 

afford chloride as a by-product. 

(2) According to the procedure described in the working 
example No. 133(2), the compound (26 mg) obtained above in 
(1) was used to afford the titled compound (18 mg) as a 
white solid. 

mass:371(M+l)*. 

Working Examples No. 363-364 

According to the procedure described in the working 
example No. 341, the compounds of the working examples from 
No. 363 to No. 364 were prepared. 
Working Example No. 363 
mass:479(M+l)\ 



Working Example No. 364 



mass:418(M+l)*. 
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Working Example No. 365 

(1) According to the procedure described in the working 
example No. 137(1), tert-butyldiphenylsilylether of 4- 
hydroxybenzaldehyde was used to afford the desired compound. 

(2) According to the procedure described in the working 
example No. 139, the compound obtained above in (1) was used 
to afford the hydrochloride of the titled compound as a 
white solid. 

^H-NMR(DMS0-d6) 

1.07-1.16(lH,m) ,2.26-2.61(3H,m) ,2.80(3H,s),2.83(3H,s) ,3.00- 
3.17(3H,m) ,3.25-3.34{lH,m) ,3.45-3.56(3H,m) , 

4.11(2H,t, J=4.2Hz) ,4.36(2H,t, J=4.3Hz) ,4.82(2H,dd, J=6.2,12Hz 
) ,6.97-7.07(3H,m) ,7.25-7.54(5H,m) ,8.23-8.28(2H,m) , 
9.37(2H,br) ,10.2 (lH,br) ,10.4 (lH,br) ,10.9 (lH,br) . 
mass:529(M+l)*. 

Working Examples No. 366-375 

According to the procedure described in the working 
example No. 365, the compounds of the working examples from 
No. 366 to No. 375 were prepared. 
Working Example No. 366 
mass: 549 (M+D*. 

Working Excimple No. 367 
mass:555(M+l)'^. 



Working Example No. 368 



mass:569(M+l)*. 
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Working Exeunple No. 369 
mass:571(M+l)\ 

Working Example No. 370 
mass:549{M+l)*. 

Working Example No. 371 
mass:577(M+l)^. 

Working Example No. 372 
mass:549(M+l)*. 

Working Example No. 373 
mass:577(M+l)\ 

Working Example No. 374 
mass:583(M+l)*. 

Working Example No. 375 
mass:585(M+l)\ 

Working Example No. 376 

(1) To a solution of 2-pyrldlnecarboxyaldehyde (510 mg) In 
benzene (20 ml) was added methyl trlphenylphosphoranylidene 
acetate(1.7 g) • The mixture was stirred for 2 hours at room 
temperature. The reaction mixture was concentrated to leave 
a residue, which was purified by column chromatography on 
silica gel (Wakogel C-300, hexane-ethyl acetate (4:1-3:1) 
to afford the desired compound (621 mg). 
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(2) According to the procedure described in the working 
example No. 297, the compound (621 mg) obtained above in 
(1) was used to afford the desired compound (252 mg) . 

(3) According to the procedure described in the working 
5 example No. 365, the compound (20 mg) obtained above in (2) 

was used to afford the hydrochloride of the titled compound 
(24 mg) as a yellow solid, 
h'- ^H-NMR(CD30D) 

p 1.13{lH,in) ,2.42(2H,m) .2.70(lH,m),3.60-3.82(2H,In).3.37- 

yJ 

1.1. 10 3.47{3H.m) ,4.03(lH,m) ,4.20-4.38(3H.in) .4.96(2H.in) .6.81- 

\|] 



8.72(16H,m) . 



O Working Example No. 377 

f] (1) According to the procedure described in the working 

15 example No. 137(1), tert-butyldiphenylsilylether of 3- 



hydroxybenzaldehyde was used to afford the desired compound. 
(2) According to the procedure described in the working 
example No. 139, the compound obtained above in (1) was used 
to afford the hydrochloride of the titled compound as a 
20 white solid. 

^H-NMR(DMS0-d6) 

1.04{lH,m) ,2.23-2.34(2H,m) ,2.70(lH,m) ,3.07- 
3.20(4H,m) ,3.28(lH,m) ,3.51(lH,m),4.16(2H,m) ,4.84(lH,dd, J=6. 
4, lOHz ) ,5.39 (2H,s) ,7 .08-7. 20(2H,m) ,7.28-7.39 (4H,m) ,7.43- 
25 7.52(2H,m) ,7,71(lH,m) ,7.86(lH,d, J=8.6Hz) ,8.20- 
8.28(2H,m) ,8.77(lH,m) ,9.64(2H,br) ,10.7(lH,br) ,ll.l(lH,br) . 
mass : 549 (M+D*. 



Working Examples No. 378-387 
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According to the procedure described in the working 
example No ,377, the compounds of the working examples from 
No. 378 to No. 387 were prepared. 
Working Example No. 378 
mass: 549 (M+1)*. 

Working Example No. 379 
mass:549(M+l)\ 

Working Example No. 380 
mass:577(M+l)*. 

Working Example No. 381 
mass:577(M+l)\ 

Working Example No. 382 
mass:529(M+l)*. 

Working Example No. 383 
mass:585(M+l)^. 

Working Example No. 384 
mass:571(M+l)\ 

Working Example No. 385 
mass:555(M+l)*. 



Working Example No. 386 



mass:569(M+l)\ 
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Working Example No. 387 
mass:583(M+l)*, 

Working Example No. 388 

According to the procedure described in the reference 
example No. 3, the compound (19 mg) of the working example 
No. 376 was used to afford the titled compound (14 mg). 
^H-NMR(CD30D) 

1.12(lH,m),2.24-2.41(3H,m) ,2.70{lH,m) ,3.32-3.41(4H,m) ,3.55- 
3.75(2H,m) ,4.02-4.32(5H,m) ,4.92(3H,m) ,6.88(2H,m) ,7.22{2H,m) , 
7.30(lH,m) ,7.40-7.50(3H,m) ,7.89{lH,m) ,8.03(2H,m) ,8.22(lH,m) , 
8.43(lH,m) ,8.69{lH,m) . 

Working Example No. 389 

(1) A mixture of 6-amnionicotinic acid (1.01 g), lithium 
aluminum hydride (835 mg) and tetrahydrofuran was refluxed 
for 23 hours. The reaction mixture was cooled to room 
temperature and water (840 Ml), IN sodium hydroxide (840jtx 
1) solution and water (840 Ml) were added respectively. The 
whole was filtered through a celite pad and the filtrate 
was concentrated to leave a residue, which was purified by 
column chromatography on silica gel (Wakogel C-200, 
chloroform-methanol (50:1-10:1) to afford the desired 
compound (223 mg) . 

(2) A mixture of the compound (223 mg) obtained above in 
(1), tert-butyldimethylchlorosilane (332 mg), imidazole 
(244 mg) and dimethylformamide (5 ml) was stirred for 30 
minutes at room temperature. To the reaction mixture, was 
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added water and extracted with chloroform. The organic 
layer was washed with saturated brine and dried over 
magnesium sulfate. 

After filtration, the filtrate was concentrated to leave a 
residue which was purified by column chromatography on 
silica gel (Wakogel C-200, hexane-ethyl acetate (3:2) to 
afford the desired compound (341 mg). 

(3) According to the procedure described in the working 
example No .118 (2), the compound (320 mg) obtained above in 

(2) was used to afford the desired compound (138 mg) . 

(4) A mixture of the compound (103 mg) obtained above in 

(3) , acetic acid (1 ml), water (1 ml) and tetrahydrofuran 
(1 ml) was stirred for 3 days at room temperature. The 
reaction mixture was concentrated to leave a residue, which 
was purified by TLC (Merck Art5744, chlorof orm-methanol 
(10:1)) to afford the titled compound (44 mg) as a white 
powder . 

^H-NMR(DMS0-d6) 

1.07(lH,m) ,2.22-2.57(3H,m) , 3 . 30 ( lH,m) , 3 . 53 ( lH,m) , 
4.46(2H,d, J=5.0Hz) ,4.82(lH,dd, J=5.6,10Hz) ,5.23(lH,t, J=5.0Hz 
) ,7.25(lH,d, J=8.6Hz) ,7.31(lH,dd, J=0.9,8.0Hz) ,7.46(lH,t, J=8. 
OHz) ,7.73(lH,dd, J=2.3,8.6Hz) ,8.23(lH,d, J=2.3Hz) ,8.31(lH,dd, 
J=0.9,8.0Hz) ,9.92(lH,s) ,11.2(lH,br) . 
mass:339(M+l)\ 

Working Example No. 390 

According to the procedure described in the working 
example No. 498, the compound of the working example No. 390 
was used to afford the titled compound. 
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mass : 352 (M+l)"". 



Working Example No. 391 

(1) To a mixture of the compound (103 mg) of the working 
5 example No. 389, trlethylamlne (0.6 ml) and 
dlmethylsulf oxide (3 ml), was added a sulfur trioxlde 
pyridine complex (265 mg) . The mixture was stirred for 4 
hours at room temperature. To the reaction mixture, sulfur 

P 

tl trioxlde pyridine complex (195 mg) was added again and the 

UJ 

10 mixture was stirred for 1 hour at room temperature. The 

yj reaction mixture was diluted with chloroform and washed 

-•1 

with water and saturated brine and dried over magnesium 
sulfate. After filtration, the filtrate was concentrated to 
£3 afford a crude product, which was used in the next reaction 

nj 

□ 15 without further purification. 



(2)According to the procedure described in the working 
example No.84(2), the compound (36 mg) obtained above in 
(1) and a solution of ethylamine in methanol (2.0 M, 2 ml) 
were used to afford the titled compound (20 mg) as a white 
20 powder . 

^H-NMR(DMS0-d6) 

1.15(lH,m) ,1.20(3H,t, J=7.3Hz) ,2.32- 
2.38(2H,m) ,2.53(lH,m) ,3.00(2H,q, J=7.3Hz) ,3.30(lH,m) ,3.55(1H 
,m) ,4.14(2H,s) ,4.79(lH,dd, J=5.6,10Hz) ,7.33(lH,d, J=7.9Hz) ,7. 
25 46(lH,d, J=8.8Hz) ,7.48 (lH,t,J=7.9Hz ) ,7.88 (lH,dd,J=2. 3, 8.8Hz) 
,8.27(lH,d, J=7.9Hz) ,8.36(lH,d, J=2.3Hz) ,10.1(0.2H,s) ,10.6(0. 
3H,br) . 

mass: 366 (M+1)*. 
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Working Example No. 392 

According to the procedure described in the working 
example No. 391, the compound of the working example No. 392 
was prepared. 
5 mass:380(M+l)\ 



Working Example No. 393 

(1) According to the procedure described in the working 
example No.ll8(2), 2-amino-5-nitropyridine (139 mg) was 
10 used to afford the desired compound. (33 mg). 
4i (2) According to the procedure described in the reference 



example No. 3, the compound (33 mg) obtained above in (1) 
was used to afford the desired compound (26 mg) as a white 
powder . 



q 

s|s 

m 

£5 15 ^H-NMR(DMS0-d6) 



1.12(lH,m),2.31-2.45(3H,m) ,2.55(lH,m) ,3.53(lH,m) , 
4.77(lH,dd, J=4.5,10Hz) ,5.05(2H,s) ,6.99(lH,m) , 
7 . 07 ( IH , dd , J=3 . 1 , 8 . 8Hz ) , 7 . 2 7 ( IH , d , J=7 . 8Hz ) , 
7 . 43 (IH , t , J=7 . 8Hz ) , 7 . 67 ( IH, d, J=3 . IHz ) , 8 . 32 ( IH, d, J=7 . 8Hz ) , 
20 9.47(1H,S) . 

mass: 324 (M+l)\ 

Working Example No. 394 

(1) According to the procedure described in the working 
25 example No. 118(2), 2-amino-5-bromopyridine (643 mg) was 

used to afford the desired compound (989 mg). 

(2) According to the procedure described in the reference 
example No. 6, the compound (218 mg) obtained above in (1) 
was used to afford the desired compound (150 mg). 
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(3) A mixture of the compound (30 mg) obtained above in (2), 

1-methylpiperazine (10 li 1), tris(dibenzylidenacetone) 
dipalladium ( 0 ) ( 3 mg ) , 1 , 1 - bis ( dipheny Iphosphino ) ferrocene 
(3 mg), 2,2-bis(diphenylphosphino)-l,l-binaphthyl (3 mg) 
and sodium tert-butoxide (9 mg) and tetrahydrofuran (2 ml) 
was reacted in a sealed tube for 2 hours at 100°C. The 
reaction mixture was cooled to room temperature and 
filtered through silica gel and celite. The filtrate was 
concentrated to leave a residue which was purified by TLC 
(Merck Art5744, chloroform-methanol (10:1)) to afford the 
desired compound (17 mg). 

(4) According to the procedure described in the working 
example No. 133(2), the compound (17 mg) obtained above in 
(3) was used to afford the hydrochloride of the titled 
compound (15 mg) as a white solid. 

^H-NMR(DMS0-d6) 

1.04(lH,m) ,2.23-2.38(2H,m) ,2.58(lH,m) ,2.80(s) ,2.81(s) ,2.80- 
2.81(3H) ,3.06-3.22(4H,m) ,3.30(lH,m) ,3.48-3.58(3H,m) ,3.75- 
3 . 79 ( 2H ,m) , 4 . 83 ( IH , dd, J=5 . 6 , lOHz ) , 7 . 30 ( IH , dd, J=0 .9,8. IHz ) , 7 
. 36 ( IHbrd , J=9 . 2Hz ) , 7 . 45 ( IH , t , J=8 . IHz ) , 7 . 65 ( IH , dd , J=2 . 7 , 9 . 2H 
z) ,7.99(lH,d, J=2.7Hz) ,8.24(lH,dd, J=0.9,8.1Hz) ,10.1(lH,br) ,1 
0.8(lH,br) . 
mass:407(M+l)\ 

Working Examples No. 395-397 

According to the procedure described in the working 
example No. 394, the compounds of the working examples from 
No. 395 to No. 397 were prepared. 
Working Example No. 395 
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massraeeCM+l)"^. 



Working Example No. 396 
mass:352(M+l)*. 

5 

Working Example No > 397 
mass:338(M+l)*. 

y 

M 10 (1) 2-Amlno-5-bromopyrldlne and trlbutylvlnylthln were 

4% subjected to the reaction procedure described In the 

iil 

working example No.429(2) to afford the desired compound. 

P (2) According to the procedure described In the working 

T 

example No . 118 ( 2 ) , the compound (6 mg ) obtained above In 
□ 15 (1) was used to afford the titled compound (2 mg) as a 



s 

r5 



Working Example No. 398 



white solid. 
^H-NMR(DMS0-d6) 

0.80-0.92{lH,m) ,2.35-2.50{2H,m) ,2.55-2.65(lH,m) ,3.02- 
3.50(lH,m) ,3.72-3.82(lH,m) , 4 . 77-4 . 84 ( lH,m) , 
20 5.35{lH,d, J=9. GHz) ,5.73 (lH,d,J=18Hz) , 

6.68(lH,dd, J=9.0,18Hz) ,6.72-7.00(lH,m) ,7.45-7.60(3H,m) , 
7.80(lH,m) ,8.17 (lH,m), 8.27 {lH,d,J=7.0Hz ) ,11. 8(lH,br) . 
mass:335(M+l)*. 



25 Working Example No. 399 

According to the procedure 
example No. 3, the compound (4 
No. 398 was used to afford the 
white solid. 



described in the reference 
mg) of the working example 
titled compound (3 mg) as a 



389 



^H-NMR(DMS0-d6) 

0.80-0.90(lH,m) ,1.22(3H,t, J=7.4Hz) ,2.40-2.50{2H,m) ,2.58- 
2.65(lH,m) ,2.62(2H,q, J=7.4Hz) ,3.42-3.50(lH,m) ,3.70- 
3.82(lH,m) ,4.80(lH,m) ,6.70(lH,d, J=9.0H2) ,7.46{lH,t, J=7.0Hz) 
,7.50-7.60(2H,in),8.04(lH,d) ,8.30 (lH,d,J=7.4H2 11.9 {lH,br) . 
mass: 337 (M+l)\ 

Working Example No. 400 

(1) To a mixture of methyl 2-acetoamlnopyrldlne-4- 
carboxylate (19 mg), sodium perlodate (7 mg). Iodine (12 

mg), water (25 U 1) and acetic acid (0.12 ml), was added 
one drop of concentrated sulfuric acid. The mixture was 
stirred for 23 hours at 85®C. To the reaction mixture was 
added aqueous spdlum thlosulfate solution (5 ml). The 
mixture was extracted with chloroform. The organic layer 
was dried over magnesium sulfate. After filtration, the 
filtrate was concentrated to leave a residue, which was 
purified by TLC (Merck Art5744, chlorof orm-methanol (20:1)) 
to afford the desired compound (15 mg) as a yellow powder. 

(2) The compound obtained above In (1) was subjected to the 
reaction described In the working example No. 398 to afford 
the titled compound (2 mg) as a white solid. 
^H-NMR(DMS0-d6) 

0.85-0.92(lH,m) ,2.37-2.47(2H,m) ,2.55-2.59(lH,m) ,3.43- 
3.51(lH,m) ,3.74-3.81(lH,m) ,3.97(3H,s) ,4.82(lH,m) , 
5.43(lH,d, J=10Hz) ,5.66(lH,dd, J=1.0,10Hz) ,7.22-7.32(lH,m) , 
7.49(lH,t, J=7.8Hz) ,7.58(lH,m) ,8.05(lH,s) ,8.26(lH,d, J=8.0Hz) 
,8.43(lH,s) ,11.5(lH,br) . 
mass:393(M+l)*. 
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Working Example No. 401 

According to the procedure described In the reference 
example No. 3, the compound (2 mg) of the working example 
No. 400 was used to afford the titled compound (1 mg) as a 
white solid. 
^H-NMR(DMS0-d6) 

0.70-0.80(lH,m) ,1.25{3H,t, J=7.5Hz) ,2.30- 
2.50(2H,m) ,2.94{2H,q, J=7.5Hz) ,3.41-3.50(lH,m) ,3.74- 
3.82(lH,m) ,3.98{3H,s) ,4.24-4.30(lH,m) ,4.78- 
4.820(lH,m) ,7.20(lH,s) ,7.43-7.60(2H,m) ,7.67- 
7.76(lH,m) ,8.17(lH,s) ,8.26(lH,d, J=7.2Hz) ,11.6(lH,br) . 
mass:395(M+l)*. 

Working Exeunple No. 402 

According to the procedure described In the working 
example No. 118(2), 2-amlnopyrldlne (86 mg) was used to 
afford the titled compound (15 mg) as a light red solid. 
^H-NMR(DMS0-d6) 

1.17(lH,m) ,2. 24-2. 40(2H,m) ,2.52 (lH,m) ,3.30 (lH,m) , 
3.54(lH,m) ,4.87 (lH,dd,J=5.0, lOHz) ,7.18 (lH,t,J=5.0Hz ) , 
7.34(lH,dd, J=0.9,7.8Hz) ,7.49(lH,t, J=7.8Hz) ,8.30(lH,dd, J=0.9 
,7.8Hz) ,8.71(2H,d, J=5.0Hz) ,10.4(lH,s) ,11.6(lH,s) . 
mass:310(M+l)*. 

Working Example No. 403 

( 1 ) A mixture of 2 - amino -4,6- dlchlor opyr Imldlne (1.0 g ) , 1 - 
methylplperazlne (733 mg) , trlethylamlne (1.3 ml) and 1- 
butanol (15 ml) was stirred for 22 hours at 80°C. The 
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reaction mixture was concentrated and then diluted with 
chloroform-methanol (10:1). The whole was filtered through 
silica gel (Wakogel C-200). The filtrate was concentrated 
to afford a crude product. 

(2) According to the procedure described in the reference 
example No. 3, a solution of the compound obtained above in 
(1) in ethanol (18 ml) was used to afford the desired 
compound (390 mg). 

(3) According to the procedure described in the working 



a 

1"^ 10 example No. 118(2), the compound (74 mg) obtained above in 
yi (2) was used to afford the titled compound (14 mg) as a 



white solid. 
^H-NMR(CDCl3) 



P. 1.27(lH,m) ,2.35(3H,m) , 2 . 34-2 . 60( 7H,m) , 3 . 42 ( lH,m) , 3 . 64- 

nj 

P 15 3.80(5H,m) ,4.76 (lH,dd,J=5. 3, llHz) ,5.22 (lH,d,J=6.4Hz ) ,7.36(1 



H,s) ,7.45(lH,t, J=7.7Hz) ,7.52(lH,dd, J=l.l,7.7Hz) ,7.94(lH,d, J 
=6.4Hz) ,8.26 (lH,dd,J=l.l, 7.7Hz) ,11.8 (lH,s) . 
mass:408(M+l)*. 

20 Working Examples No. 404-405 

According to the procedure described in the working 

example No .406, the compounds of the working exeunples from 

No. 404 to No .405 were prepared. 

Working Example No. 404 
25 mass:385(M+l)\ 



Working Example No. 405 



mass:359(M+l) 
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Working Example No. 406 

(1) According to the procedure described in the reference 
example No. 2, indole was used to afford the desired 
compound • 

(2) According to the procedure described in the working 
example No. 129, the compound obtained above in (1) was used 
to afford the titled compound. 

mass:355{M+l)*. 

Working Example No. 407 

According to the procedure described in the working 
example No. 408, the titled compound was prepared. 
massiSeSCM+l)"^. 

Working Example No. 408 

(1) According to the procedure described in the reference 
example No. 3, the compound of the working example No. 406(1) 
was used to afford the desired compound. 

(2) According to the procedure described in the working 
example No.l, the compound obtained above in (1) was used 
to afford the titled compound. 

mass; 357 (M+l)\ 

Working Example No ,409 

(1) A mixture of 2-chloro-3-nitrobenzoic acid (3 g) , 
diethyl aminomalonate hydrochloride (3.47 g) , HOBT 
monohydrate (2,51 g ) , triethylamine (3.11 ml ) and 
dimethylformamide (36 ml) was cooled in an ice-bath and WSC 
hydrochloride (3.37 g) was added. The reaction mixture was 
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UJ 



stirred for 3 hours at room temperature and diluted with 
ethyl acetate (200 ml). The whole was washed with IN 
hydrochloric acid, aqueous saturated sodium bicarbonate 
solution and saturated brine, and then dried over magnesium 
sulfate. After filtration, the filtrate was concentrated to 
leave a crude solid, which was washed with ethyl acetate to 
afford the first crystal (2.49 g) and the second crystal 
(0.895 g) was obtained from the mother liquid. 
(2) The solution of first crystal (1.50 g) obtained above 



10 in (1) in dimethylsulf oxide (30ml) was cooled in an ice- 
bath and sodium hydride (230 mg) was added. The reaction 
6 mixture was stirred for 10 minutes at 90 C and aqueous 

ti 

m 

O 15 was separated. The organic layer was washed with water and 



saturated ammonium chloride solution was added. The whole 
was diluted with ethyl acetate (150 ml). The organic layer 



saturated brine and then dried over magnesium sulfate. 
After filtration, the filtrate was concentrated to leave a 
crude product (1.36 g). 

(3) A solution of the crude product (16.47 g) obtained above 
20 in (2) in ethanol (600 ml) was heated at lOO'^C and IN 

sodium hydroxide solution (52 ml) was added. The reaction 
mixture was stirred for 40 minutes and then cooled. After 
filtration, the filtrate was concentrated to leave a 
residue, which was purified by column chromatography on 
25 silica gel (Wakogel C-200, hexane-ethyl acetate (1:1-3:5) 
to afford an ester (5.76 g) . 

(4) The compound (5.76 g) obtained above in (3) was 
suspended in methanol (90 ml) and then cooled in an ice- 
bath. To the cooled mixture, was added sodium borohydride 
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(3.61 g) in four portions. The mixture was stirred for 50 
minutes and aqueous saturated ammonium chloride solution (2 
ml) was added. After filtration, the solid obtained was 
washed with methanol to afford a white powder (3.48 g) . 
5 (5) To a mixture of the compound (1.00 g) obtained above in 
(4), imidazole (650 mg) and dimethylformamide (16 ml), was 
added tert-butyldimethylchlorosilane (1.50 g) . The mixture 
^' was stirred for 85 minutes at room temperature and then 

q 

□ diluted with ethyl acetate (200 ml). The whole was washed 

U 

10 with water and saturated brine and then dried over 

Si 

magnesium sulfate. After filtration, the filtrate was 

s :s 

concentrated to leave a crude product, which was used for 
the next reaction without further purification. 

(6) The whole crude product obtained above in (5) was 

Hi 

Q 15 dissolved in ethanol (100 ml) and then subjected to the 
reaction described in the reference example No. 3. The crude 
crystal obtained was washed with ether-hexane to afford an 
amine ( 1 . 13 g) . 

(7) According to the procedure described in the working 
20 example No.l, the compound (1.13 g) obtained above in (6) 

and 2-pyridine carbonylazide(650 mg) were used to afford 
the desired compound (1.48 g) . 

(8) To the solution the compound (1.48 g) obtained above in 
(7) in methanol (30 ml), was added concentrated 

25 hydrochloric acid (4 ml). The mixture was stirred for 30 
minutes at room temperature. The solid precipitated was 
collected by filtration and washed with tetrahydrofuran to 
afford the titled compound (1.18 g) . 
^H-NMR(DMS0-d6) 




395 



3.62(lH.dd. J=5.7Hz,llHz) ,3.94 (lH,dd,J=3.9Hz, llHz) .4.75 (IH.ra 
. ) ,7.09 (lH,m) ,7.36 (2H,m) ,7.44 (lH,t,J=7.7Hz ) ,7.85 (lH,m) ,8.14( 
lH,d, J=7.7H2) ,8.31(lH,m) .8.60(1H,S).10.18(1H,S).10.92(1H,S) . 
mass: 299 (M+D*. 

5 

Working Examples No. 410-413 

According to the procedure described in the working 
example No. 414, the compounds of the working excimples from 
No. 410 to No. 413 were prepared. 

10 

Working Example No. 410 
mass:313(M+l)^. 

Working Example No. 411 
15 mass:327(M+l)*. 

Working Exeunple No. 412 
mass:341(M+l)^. 

20 Working Example No. 413 
mass:355(M+l)*. 

Working Example No. 414 

(1) The compound (26 mg) of the working example No. 409(6) 
25 was dissolved in dimethylf ormamide-tetrahydrofuran (1:1) (1 

ml) and sodium hydride (5 mg) and benzylbromide (12 111) 
were added. The mixture was stirred for 30 minutes at room 
temperature and then filtrated with silica gel. The silica 
gel was washed with hexane-ethyl acetate (1:1). The 
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filtrate and the washing were combined and then 
concentrated to afford the crude product, which was used 
for the next reaction. 

{2)According to the procedure described In the working 
example No.l, the compound obtained above in (1) and 2- 
pyrldine carbonylazlde were used to afford the desired 
compound . 

(3) The compound obtained above in (2) was subjected to the 
similar reaction to that described In the working example 
No. 409(8) to afford the titled compound (25 mg) as a light 
yellow powder. 
^H-NMR(DMS0-d6) 

3.92-4.00(2H,m) , 4 . 34 ( IH, d, J=llHz ) , 4 . 58 ( IH, t , J=4 . 5Hz ) , 
5.20(lH,d, J=llHz) ,7.10 (lH,m) ,7. 25-7.38 (5H,m) , 7*43- 
7.50(3H,m) ,7.86{lH,m) ,8.08(lH,m),8.20(lH,m) ,10.2(lH,s),10.5 
(1H,S). 

mass:389(M+l)\ 

Working Examples No. 415-423 

According to the procedure described in the working 
example No. 414, the compounds of the working examples from 
No. 415 to No. 423 were prepared. 

Working Example No. 415 
mass:338(M+l)'^. 



Working Example No. 416 



mass:355(M+l)*. 
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Working Example No. 417 
mass:369(M+l)*. 

Working Example No. 418 
5 masss375(M+l)*. 

Working Example No. 419 
mass:403(M+l)^. 



10 Working Example No. 420 
yi mass:409(M+l)^. 



-1= 

m 

P 15 



Working Example No. 421 
mass:395(M+l)*. 

Working Example No. 422 
mass:379(M+l)*. 



Working Example No. 423 
20 mass: 381 (M+D*. 

Working Examples No. 424-426 

According to the procedure described in the working 
example No. 427, the compounds of the working examples from 
25 No. 424 to No. 426 were prepared. 
Working Example No. 424 
mass:297(M+l)*. 



Working Example No. 425 



398 



mass:311(M+l)\ 

Working Example No. 426 
mass:339(M+l)\ 

Working Example No. 427 

(1) A mixture of the compound (11 mg) of the working example 
No. 414, trlethylamlne (40 Ul) and methanesulf onylchlorlde 
(10 Ul) was stirred for 20 minutes at room temperature. To 
the reaction mixture, was added DBU (20 Ml). The mixture 
was stirred for 25 minutes at room temperature and further 
stirred for 14.5 hours at 80°C. The reaction mixture was 
cooled to room temperature and filtrated with silica gel. 
The silica gel was washed with hexane-ethyl acetate (1:1). 
The filtrate and washing were combined and then 
concentrated to leave a residue, which was purified by TLC 
(Merck Art5744, chlorof orm-methanol (20:1)) to afford the 
desired compound (6.4 mg) . 

(2) The compound obtained above in (1) was dissolved in 
ethanol-tetrahydrofuran and the mixture was subjected to 
the similar reaction to that described in the reference 
example No. 3. The crude product obtained was purified by 
TLC (Merck Art5744, chlorof orm-methanol (20:1) to afford 
the titled compound (3.8 mg). 

^H-NMR(DMS0-d6) 

1.45(3H,d, J=6.6Hz) ,4.40 (lH,d,J=16Hz) ,4.55 (lH,q,J=6.6Hz ) ,5.0 
8(lH,d, J=16Hz) ,7.02(lH,ddd, J=0.9,5.1,7.2Hz) ,7.24-7.39(6H,m) , 
7.42-7.51(2H,m) ,7.75(lH,ddd, J=2.1,7.2,8.7Hz) ,8.13- 
8.17(2H,m) ,9.72(lH,s) ,10.73(lH,s) - 
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mass:373(M+l)\ 

Working Example No, 428 

According to the procedure described In the working 
example No. 427, the compound of the working example No .428 
was prepared. 
mass;365(M+l)*. 

Working Example No. 429 

{1)A mixture of 2-chloro-3-nltrobenzolc acid (1.49 g), 

concentrated sulfuric acid (50 Ml) and methanol (50 ml) 
was refluxed for 22 hours. The reaction mixture was diluted 
with chloroform and washed with water and saturated brine 
and then dried over magnesium sulfate. After filtration, 
the filtrate was concentrated to afford a crude product 
(1-56 g). 

(2) The compound (50 mg) obtained above In (1) and 
tetraklstrlphenylphosphlnepalladlum (9 mg) were suspended 
In tetrahydrofuran (1 ml). After degassing, trlbutyl(l- 

ethoxyvlnyl)tln (79 Ml) was added. The mixture was stirred 
for 1 hour at room temperature, for 2 hours at 50°C and 
further refluxed for 2.5 hours. The reaction mixture was 
cooled to room temperature and filtrated with silica gel. 
The silica gel was washed with hexane-ethyl acetate (3;1). 
The filtrate and the washing were combined and concentrated 
to leave a residue, which was purified by TLC(Merck Art5744, 
hexane-ethyl acetate (3:1) to afford the desired compound 
(53 mg) as a light yellow oil. 

(3) To the compound (110 mg) obtained above In (2) In 
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ethanol (2 ml) was added IN sodium hydroxide solution (437 

Ml). The reaction mixture was stirred for 17 hours at room 
temperature and then concentrated to leave a residue. The 
residue was dissolved in water (4 ml) and washed with 
hexane. The aqueous layer was concentrated to afford the 
desired compound (95 mg). 

(4) The compound (45 mg) obtained above in (3) and aniline 
(18 U 1) were subjected to the similar reaction to that 
described in the working example No. 409(1) to afford the 
desired compound (45 mg). 

(5) A mixture of the compound (45 mg) obtained above in (4), 

concentrated hydrochloric acid (20 Ml) and ethanol (2 ml) 
was stirred for 50 minutes at room temperature. The 
reaction mixture was concentrated to leave a solid, which 
was washed with chloroform- ethyl acetate (3:1). The washing 
was purified by TLC (Merck Art5744, hexane-ethyl acetate 
(3:1) to afford the desired compound. 

(6) A mixture of the compound obtained above in (5) and 

triethylsilane (30 Ul) in chloroform was cooled in an ice- 
bath. To the mixture, was added borontrif luoride ether 

complex (23 Ml). The reaction mixture was stirred for 2 
hours and 45 minutes at room temperature. The reaction 
mixture was purified by TLC (Merck Art5744, hexane-ethyl 
acetate (3:1) to afford the desired compound. 

(7) The compound obtained above in (6) was dissolved in 
ethanol and then subjected to the similar reaction 
described in the reference example No. 3. 

(8) The compound (7 mg) obtained above in (7) and 2- 
pyridinecarbonylazide (12 mg) were subjected the reaction 
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described in the working example No.l. The crude product 
was purified by TLC (Merck Art5744, hexane-ethyl acetate 
(1:1) to afford the titled compound (4 mg). 
^H-NMR(DMS0-d6) 

5 1.43(3H,d, J=6.6Hz), 5.60 (lH,q,J=6.6Hz) ,7.05 (lH,m) , 7,24- 
7.33(2H,m) ,7.46-7.57(4H,m) ,7.68-7.82(2H,m) ,8.28- 
8.33(2H,m) ,9.92(lH,s) ,11.3(lH,s) . 

□ mass:359(M+l)^. 

P 

yj 

Ll: 

10 Working Example No. 430 
^ According to the procedure described in the working 

e example No. 431, the compound of the working example No .430 

was prepared. 

mass: 339 (M+1)*. 

P 
PJ 



15 

Working Example No. 431 

(9)The compound (12 mg) obtained above in (8) and diethyl 

acetal of propionaldehyde (100 M 1) were dissolved in 
chloroform- tetrahydrofuran(l:l) (2 ml) and 

20 borontrifluoride ether complex (40 Hi) was added. The 
mixture was stirred for 6 hours at 120°C. Diethyl acetal of 

propionaldehyde (50 U 1) was added again. The reaction 
mixture was stirred for 3 hours at 120°C. Diethyl acetal of 
propionaldehyde (200 M 1) was added again. The reaction 
25 mixture was stirred for 2.5 hours at 120°C. The reaction 
mixture was purified by TLC (Merck Art5744, chloroform- 
methanol (10:1)) to afford the titled compound (2.3 mg). 
^H-NMR(DMS0-d6) 

0.98(3H,t, J=7.0Hz) ,1.75(2H,m) ,3.19(lH,t, J=10Hz) ,4.49(lH,t, J 
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=10Hz) ,5.18(2H,m) ,7.05(lH,m) ,7.35-7.58(3H,m) , 7 . 78 ( lH,m) , 
8.29(2H,m) ,9.88(1H,S) ,10.8(lH,s) . 
mass: 339 (M+l)\ 



5 Working Examples No, 432-437 

According to the procedure described in the working 
example No. 431, the compounds of the working examples from 
r- No. 432 to No. 437 were prepared. 

£] Working Example No. 432 

10 mass: 387 (M+l)\ 

Working Example No. 433 
□ mass:341(M+l)\ 

Q 

m 

n 15 Working Example No. 434 
mass:311(M+l)*. 



Working Example No. 435 
mass:417(M+l)*. 

20 

Working Example No. 436 
mass:417(M+l}\ 



Working Example No. 437 
25 mass: 417 (M+l)\ 



Working Example No. 438 

(1) According the procedure described in the working 
example No. 56, 3-nitrophthalimide (2.00 g) and ethanol (800 
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111) were used to afford the desired compound (2.11 g) . 
( 2 ) The compound (2.11 g ) obtained above in ( 1 ) was 
dissolved in methanol-tetrahydrofuran (1:4) (50 ml) and 
cooled to -15 °C. Sodium borohydride (360 mg) was added. 
5 The mixture was stirred for 1 hour and aqueous saturated 
ammonium chloride solution was added. The mixture was 
warmed to room temperature and water was added. The whole 
£j was extracted with chloroform. The organic layer was dried 

yj over magnesium sulfate. After filtration, the filtrate was 

4i 
U1 

s (3) The compound (120 mg) obtained above in (2) was 

a 

ajs subjected to the similar reaction to that described in 

n\ reference example No. 3 to afford the desired compound (70 



10 concentrated to leave a solid, which was washed with hexane 
to afford the desired compound (1.134 g). 



15 mg) . 

(4)According to the procedure described in the working 
example No.l, the compound (70 mg) obtained above in (3) 
and 2-pyridinecarbonylazide (65 mg) were used to afford the 
titled compound (26 mg) . 

20 ^H-NMR(DMS0-d6) 

1.25(3H,t, J=7.2Hz) ,3.42 (lH,m) ,3.71 (lH,m) ,6.00 (lH,d,J=9.0Hz ) 
,6.63(lH,d, J=9.0Hz) ,7. 10(lH,ddd,J=1.0, 5.0, 7.0Hz) ,7.30 (lH,d, 
J=7.5Hz) ,7.37 (lH,dd,J=l. 0, 7.0Hz) ,7.54 (lH,t,J=7.5Hz ), 7.82 (IH 
,ddd, J=2.1,7.0,7.5Hz) ,8.36-8.39(2H,m) ,9.98(lH,s) ,11.7(lH,s) . 

25 mass: 313 (M+l)\ 



Working Example No. 439 

According to the procedure described in the working 
example No. 440, the compound of the working example No. 439 
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was prepared. 
mass:327{M+l)\ 

Working Example No, 440 

The compound In working example No. 438 (13 mg) was 
dissolved In ethanol(2 mL) and catalytic quantity of p- 
toluensulf onic acid was added. The mixture was stirred at 
90 °C for 1 hour. The mixture was concentrated. The solid 
yielded was recrystalllzed with hexane-ethyl acetate to 
afford the titled compound(7.3 mg) . 
^H-NMR(DMS0-d6) 

1 . 01 ( 3H , t , J=6 . 9Hz ) , 1 . 20 ( 3H, t , J=7 . IHz ) , 2 . 85 ( IH ,m) , 2 . 60 ( IH ,m) 
,3.25(lH,m) ,3.64(lH,m) , 6 . 15 ( IH. s ) , 7 . 04 ( IH, dd, J=5 . 4 , 6 . 6Hz ) .1 
.21(lH,d, J=8.0Hz) ,7.36 (lH,d,J=7.2Hz ) ,7.53 (lH,t,J=8.0Hz ) ,7.7 
7(lH,ddd, J=2. 1,6. 6, 7.2Hz) ,8.28 (lH,dd,J=2. 7, 5.4Hz) ,8.36 (lH,d 
, J=8.0Hz) ,9.97(lH,s) ,11.8(lH,s) . 
mass: 341 (M+D*. 

Working Examples No. 441-448 

According to the procedure described in the working 
example No .440, the compounds of the working examples from 
No .441 to No .448 were prepared. 
Working Example No. 441 
mass2355(M+l)\ 

Working Example No. 442 
mass:369(M+l)*. 

Working Example No. 443 
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Pi 



mass:369(M+l)\ 

Working Example No, 444 
mass:383(M+l)*. 

Working Example No. 445 
mass:367(M+l)\ 



Working Example No, 446 



10 mass: 395 (M+D*. 

Ul 



Working Example No, 447 
mass:381(M+l)^, 



£1 
Q 

m 

O 15 Working Example No, 448 



mass:403(M+l)*. 
Working Example No, 449 

( 1 ) According to the procedure described in the working 
20 example No. 56, 3-nitrophthalimide (2.02 g) and 

cyclopentanol (1.20 ml) were used to afford the desired 
compound (2.27 g) . 

(2) The compound (2.27 g) obtained above in (1) was 
subjected to the reaction described in the working example 

25 No, 438(2) to afford the desired compound (1.429 g). 

(3) The compound (827 mg) obtained above in (2) was 
subjected to the reaction described in the working example 
No. 440. The reaction mixture was concentrated to leave a 
crude product, which was used for the next reaction. 
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(4) The compound obtained above in (3) was subjected to the 
similar reaction to that described in the reference example 
No. 3 to afford the desired compound (772 mg) . 

(5) According to the procedure described in the working 
example No.l, the compound (772 mg) obtained above in (4) 
and 2-pyridinecarbonylazide (600 mg) were used to afford 
the titled compound (448 mg). 

^H-NMR(DMS0-d6) 

1.52<8H,m>,2.81<3H,s>,4.21(lH,m) ,6.24(lH,s),7.04(lH,ddd, J=l 
.0,5.0,7.5Hz),7.23(lH,d, J=7.5Hz) ,7.34(lH,dd, J=1.0,7.0H2) ,7. 
52(lH,t, J=7.5Hz) ,7.76 (lH,m) ,8. 24(lH,m) ,8.34 (lH,m) ,9.95 (lH,s 
),11.6(lH,s). 
mass: 335 (M-MeOH)*. 

Working Example No. 450 

The compound in working example No. 449(25 mg) was dissolved 
in ethanol and subjected to the reaction described in the 
working example No. 440 to afford the titled compound(18 mg) . 
^H-NMR(DMS0-d6) 

0.99<3H,t, J=7.5H2>, 1.55-2. 00<8H,m>, 2.78 (lH,m) ,3.12 (lH,m) , 
4.22(lH,m) ,6.21(lH,s) ,7.04(lH,ddd, J=1.0,5.0,7.5Hz) ,7.20(1H, 
d, J=7.5Hz) ,7.33(lH,d, J=7.0Hz) ,7.51(lH,t, J=7.5Hz) ,7.77(lH,m) 
,8.27(lH,m) ,8.37(lH,d,J=7.5Hz) ,9.96(lH,s) ,11.8(lH,s) • 
mass:381(M+l)*. 

Working Examples No. 451-466 

According to the procedure described in the working 
example No. 467, the compounds of the working examples from 
No. 451 to No. 466 were prepared. 
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Working Example No. 451 
^H-NMR(DMS0-d6) 

1.55-1.99(14H,ni) ,4.30(lH,m).4.45(2H,s) .7.03(lH.m) ,7.32- 
7.50{3H.m) ,7.76(lH.m) ,8.15(lH,d, J=7.8Hz) ,8.28(lH.m) ,9.73(1H 
.s) .10.7(lH,br) . 

mass:379(M+l)\ 

Working Example No. 452 
^H-NMR(DMS0-d6) 

1.10-1.70(12H,m) ,1.95(lH,m).3.38(2H,d. J=7.8Hz) .4.47(2H,s) . 
7.05(2H.m) ,7.33-7.51(3H,m).7.78(lH.m) ,8.08(lH.d. J=7.5Hz), 
9.75(lH,s) .lO.SdH.br) . 
mass:379(M+l)\ 

Working Example No. 453 
^H-NMR(DMS0-d6) 

1. 10-1. 25(4H,m), 1.79-1. 92 (4H.m) .2. 10-2. 22(4H,m) . 4.12{lH,m) , 
4.45(2H,s) .7.05(lH.m) .7.33-7.57(3H.m) .7.78(lH,m) , 
8.18(lH,d, J=7.5Hz) ,B.28(lH.d. J=2.1Hz) .9.69(lH,s) .10.6(lH,br 

)• 

Working Example No. 454 
mass: 419 (M+1)^. 

Working Example No. 455 
mass: 419 (M-i-l)\ 



Working Example No. 456 



mass:283(M+l)^. 
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Working Example No. 457 
mass: 297 {M+l)\ 

5 Working Example No. 458 
mass:311(M+l)\ 

Working Example No. 459 
mass:311(M+l)\ 

U 

10 

uj Working Example No. 460 

U1 

g mass:323(M+l)*. 

fl 

i= 

p Working Example No. 461 

□ 15 mass: 337 (M+D*. 

Pi 

Working Example No. 462 
mass: 327 (M+D*. 

20 Working Example No. 463 
^H-NMR(DMS0-d6) 

3.62(2H,t, J=7.5Hz),3.91(3H,s) ,4.34(2H,t, J=7.5Hz),4.60(2H,s) 
,7.02(lH,m) ,7.38-7.51(3H,m) ,7.99(lH,m) .8.20(lH,d, J=7.8Hz) , 
8.39(lH.d, J=2.1Hz) .9.80(1H,S) ,11.0(lH,br) . 

25 

Working Example No. 464 
mass:331(M+l)^. 



Working Example No. 465 
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mass: 337 (M+l)\ 

Working Example No. 466 
mass:337(M+l)*. 

Working Example No. 467 

(1) A mixture of the compound (20 mg) of the working example 
No. 449(2), 20% pal ladium hydroxide - carbon (20 mg ) , 
methanol (1 ml) and tetrahydrofuran (1 ml) was stirred for 
15 hours at room temperature under an atmosphere of 
hydrogen. The reaction mixture was filtered through a 
celite pad and the filtrate was concentrated to leave a 
residue, which was purified by TLC (Merck Art 5744, 
chloroform-methanol (19:1) to afford the desired compound 
(5 mg) . 

(2) According to the procedure described in the working 
example No.l, the compound (5 mg) obtained above in (1) was 
used to afford the titled compound (2 mg) as a light yellow 
solid. 

mass:337(M+l)\ 

Working Example No. 468 

According to the procedure described in the working 
example No. 467, the compound of the working example No. 468 
was prepared. 
mass:339(M+l)\ 

Working Examples No. 469-492 
According to the procedure described in the working 
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example No. 493, the compounds of the working examples from 
No. 469 to No. 492 were prepared. 
Working Example No. 469 
mass:365(M+l)*. 

5 

Working Example No. 470 
mass: 369 (M+l)\ 

a 

£j Working Example No. 471 

fj's 

10 mass:387{M+l)\ 

yi Working Example No. 472 

& 

p mass:401(M+l)*. 

=1= 
O 



nj 



15 Working Example No. 473 



^'i mass: 407 (M+D*. 

Working Example No. 474 
mass:401(M+l)*. 

20 

Working Example No. 475 
mass: 379 (M+D*. 

Working Example No. 476 
25 mass:391(M+l)*. 

Working Example No. 477 



mass:325(M+l)^. 
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Working Example No. 478 
mass: 339 (M+l)\ 

Working Example No. 479 
5 mass: 353 (M+1)*. 

Working Example No. 480 
mass: 353 (M+1)*. 

10 Working Example No. 481 
mass:401(M+l)*. 

Working Example No. 482 
mass:339(M+l)\ 

15 

■ Working Example No. 483 
mass:461(M+l)\ 

Working Example No. 484 
20 mass: 353 (M+l)\ 

Working Example No. 485 
mass:367(M+l)*. 

25 Working Example No. 486 
mass: 367 (M+l)\ 

Working Example No. 487 
mass:367(M+l)*. 



c5 

yJ 

fSSl 

m 



4- 

ti 

m 
« 
m 
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Working Example No. 488 
niass:367(M+l)*. 

5 Working Example No. 489 
mass: 367 (M+1)^. 

Working Example No. 490 
mass:387{M+l)*. 

10 

Working Example No. 491 
mass:401{M+l)\ 

Working Example No. 492 
15 mass:379(M+l)*. 

Working Example No. 493 

(1) A solution of 3-nitrophthalic acid anhydride (125 g) in 
tetrahydrofuran (2.5 L) was cooled to -78 and sodium 

20 borohydride (48.8 g) was added. The mixture was stirred for 
1 hour and IN hydrochloric acid was added. The reaction 
mixture was warmed to room temperature and extracted with 
ethyl acetate. The organic layer was washed with water and 
brine and then dried over magnesium sulfate. After 

25 filtration, the filtrate was concentrated to leave a 
residue, which was purified by column chromatography on 
silica gel (Wakogel C-200, hexane-ethyl acetate (2:1) to 
afford the desired compound (88.4 g). 

(2) A mixture of the compound (200 mg) obtained above in 



y 

ja s: 

41 



is -J 
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(1), 3-amino-l-propanol (90 mg) , molecular sieves 3A (500 
mg) and tetrahydrof uran (3 ml) was refluxed overnight. The 
reaction mixture was filtered through a celite pad and the 
filtrate was concentrated to leave a residue, which was 
5 purified by TLC( Merck Art 574 4, hexane- ethyl acetate (1:1) 
to afford the desired compound (180 mg). 

(3) According to the procedure described in the reference 

l^g, example No. 3, the compound (180 mg) obtained above in (2) 

£3 

was used to afford the desired compound (139 mg) . 
10 (4) According to the procedure described in the working 
"^4 example No.l, the compound (30 mg) obtained above in (3) 

yi was used to afford the titled compound (36 mg). 

p ^H-NMR(DMS0-d6) 

il 1.50-4.30(6H,m) ,5.86(lH,s) ,7.05(lH,t, J=5.0Hz) , 

15 7.19(lH,d, J=8.0Hz) ,7.36(lH,d, J=6.0Hz) ,7.53(lH,t, J=8.0Hz) ,7. 
nj 78(lH.t, J=8.0Hz) ,8.32(lH,d, J=5.0Hz) ,8.38(lH,d, J=8.0Hz) ,9.99 

(1H,S). 

mass:325(M+l)*. 



20 Working Examples No. 494-502 

According to the procedure described in the working 

example No. 493, the compounds of the working examples from 

No. 494 to No .502 were prepared. 

Working Example No. 494 
25 mass: 339 (M+l)\ 



Working Example No. 495 



mass: 341 (M+1) 
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Working Example No. 496 
mass:341(M+l)\ 

Working Example No. 497 
mass:340(M+l)*. 

Working Example No. 498 
mass: 325 (M+l)\ 

Working Example No. 499 
mass:339(M+l)*. 

Working Example No. 500 
mass: 387 (M+1)*. 

Working Example No. 501 
mass:399{M+l)*. 

Working Example No. 502 
mass: 369 (M+l)\ 

Working Examples No, 503-530 

According to the procedure described in the working 
example No. 531, the compounds of the working examples from 
No. 503 to No. 530 were prepared. 
Working Example No. 503 
mass:498(M+l)\ 



Working Example No. 504 



mass:546(M+l)^. 

Working Example No, 505 
mass;558(M+l)*, 

Working Example No. 506 
mass : 528 (M+l)"^. 

Working Example No, 507 
mass: 524 (M+1)*. 

Working Example No. 508 
mass:528(M+l)^. 

Working Example No. 509 
mass:546(M+l)*. 

Working Example No. 510 
massrSeOCM+l)"^. 

Working Exeimple No. 511 
mass: 566(M+1)'^. 

Working Example No. 512 
mass: 560 (M+1)*. 

Working Example No. 513 
mass:538{M+l)*. 
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Working Example No. 514 
mass:550(M+l)*. 

Working Example No. 515 
5 mass: 484 (M+l)\ 

Working Example No. 516 
mass: 560 (M+1)*. 

O 

yj 

10 Working Example No. 517 
^1 mass: 498 (M+1)*. 

m 



Working Example No. 518 
□ mass: 512 (M+D*. 



□ 15 



: -s 



Working Example No « 519 
mass: 512 (M+D*. 

Working Example No. 520 
20 mass:560(M+l)^. 

Working Example No ,521 
mass:512(M+l)*. 

25 Working Example No .522 
mass: 526 (M+l)"^. 

Working Example No, 523 
mass:526(M+l)*. 
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Working Example No. 524 
mass: 526 (M+1)*. 

Working Example No. 525 
mass:526(M+l)^« 

Working Example No. 526 
mass:526(M+l)*. 

Working Example No. 527 
mass:546(M+l)*. 

Working Example No. 528 
mass: 560 (M+1)*. 

Working Example No. 529 
mass : 538 (M+1)*. 

Working Example No. 530 
mass:599(M+l)\ 

Working Example No. 531 

(1)A mixture of picolinic acid (150 g), dlmethylf ormamlde 
(20 ml) and thionylchloride (500 ml) was stirred for 1 hour 
at 100 °C. The reaction mixture was cooled to 0 ''C and 
methanol (200 ml) was added. The mixture was diluted with 
ethyl acetate and saturated aqueous sodium bicarbonate was 
added. The organic layer was separated and washed with 
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water and brine, and then dried over magnesium sulfate. 
After filtration, the filtrate was concentrated to leave a 
residue, which was purified by column chromatography on 
silica gel (Wakogel C-100, hexane-ethyl acetate (2:1-1:1)) 
5 to afford the desired compound (148 g) . 

(2)The compound (18 g) obtained above in (1) and tributyl 
vinyltin (35 g) were subjected to the reaction described in 
the working example No. 429(2) to afford the desired 
O compound (16 g), 

yj 

U 10 (3)According to the procedure described in the working 



s 



nj 



example No. 300, the compound (16 g) obtained above in (2) 
was used to afford the desired compound (19.7 g) . 



C3 (4)According to the procedures described in the reference 

p example No . 5 ( 1 ) and ( 2 ) , the compound (19.7 g ) obtained 

fIJ 

p 15 above in (3) was used to afford the titled compound (14.1 



g). 

^H-NMR(CDCl3) 

1.85(lH,m) ,2.30-2.90(5H,m) , 3. 48 (IH, quintet, J=7.0Hz) , 
3.68(2H,d, J=7.0Hz) , 7 . 20-7 . 40( 5H,m) , 7 . 45 ( IH, d, J=8 . OHz ) , 

20 8.09(lH,s) ,8.59 (lH,d,J=8. OHz) . 

(5) According to the procedure described in the working 
example No.l, the compound (50 mg) obtained above in (4) 
and the compound (30 mg) of the working example No. 493(3) 
were used to afford the titled compound (41 mg) . 

25 ^H-NMR(CDCl3) 

1.60-4. 60 (15H,m) ,5.69(lH,s) ,6.83 (lH,s) ,6.91 (lH,d,J=5. OHz) , 
7.20-7.60(6H,m) ,8.13 (lH,d,J=5. OHz) ,8.45 (lH,d,J=5. OHz) , 
8.77(1H,S) . 
mass:484(M+l)*. 
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Working Example No. 532 

According to the procedure described in the working 
excunple No. 531, the compound of the working example No. 532 
was prepared. 
mass:498(M+l)\ 

Working Example No. 533 

(1) According to the procedures described in the working 
example No. 438(1) and (2), 3-nitrophthalimide(2.00 g) in 4- 
hydroxy- 2 -butanone (1.37 g) were used to afford the desired 
compound (1.78 g ) . 

(2) A mixture of the compound (1,78 g) obtained above in (1), 
molecular sieve 3A (5 g), and trif luoroacetic acid (1 ml) 
in tetrahydrofuran (25 ml) was stirred overnight at 100 °C. 
The reaction mixture was cooled to room temperature and 
filtrated. The filtrate was concentrated to leave a residue, 
which was purified by column chromatography on silica gel 
(Wakogel C-300, hexane-ethyl acetate (1;1)) to afford the 
desired compound (963 mg). 

(3) According to the procedure described in the reference 
example No. 3, the compound (963 mg) obtained above in (2) 
was used to afford the desired compound (680 mg) . 

(4) According to the procedure described in the working 
example No. 1, the compound (30 mg) obtained above in (3) was 
used to afford the titled compound (28 mg). 
^H-NMR(DMS0-d6) 

1.16(3H,d, J=7.0Hz) ,1.70-4.30(5H,m) ,5.95(lH,s) ,6.90- 
8.70(7H,m) ,10.0(lH,s) ,11.6(lH,br) . 
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mass:339(M+l)\ 



Working Example No. 534 
mass:353(M+l)*. 

5 

Working Example No. 535 
mass:339(M+l)\ 

□ Working Example No. 536 

y 10 mass: 353 (M+l)\ 



m 



Working Example No. 537 



mass:353(M+l)^ 



15 Working Example No. 538 
mass:367{M+l)\ 

Working Example No. 539 

(1) A mixture of the compound (1,70 g) of the working 
20 example No. 493(3), (Boc)20 (5.50 g), and 4- 

dlmethylaminopyrldlne (3.00 g) In tetrahydrofuran (40 ml) 
was stirred overnight at room temperature. The reaction 
mixture was concentrated to leave a residue, which was 
purified by column chromatography on silica gel (Wakogel C- 
25 300, hexane-ethyl acetate (10:1-5:1)) to afford the desired 
compound (2.56 g). 

(2) A solution of the compound (500 mg) obtained above In 
(1) In tetrahydrofuran (25 ml) was cooled to -78 °C and 
butyllodide (400 HI) and lithium hexamethyldlsllazlde In 
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tetrahydrofuran (1.0 M, 3.6 ml) were added. The reaction 
mixture was warmed up to room temperature slowly and 
saturated aqueous ammonium chloride was added. The whole 
was extracted with ethyl acetate. The organic layer was 
washed with water and brine and then dried over magnesium 
sulfate. After filtration, the filtrate was concentrated to 
leave a residue, which was purified by column 
chromatography on silica gel (Wakogel C-300, hexane-ethyl 
acetate (10:1)) to afford the desired compound (484mg). 

(3) A mixture of the compound (484 mg) obtained above in 
(2), trif luoroacetic acid (4 ml) and water (0.4 ml) was 
stirred for 10 minutes at room temperature. The reaction 
mixture was concentrated to leave a residue, which was 
purified by column chromatography on silica gel (Wakogel C- 
300, hexane-ethyl acetate (10:1)) to afford the desired 
compound (249 mg). 

(4) According to the procedure described in the working 
example No.l, the compound (50 mg) obtained above in (3) 
was used to afford the titled compound (48 mg) . 
^H-NMR(DMS0-d6) 

0.61(lH,m) ,0.63 (3H,t,J=7.0Hz ) ,1.00-3. 80 (8H,m) , 
3.95(lH,brd, J=llHz) ,4.18(lH,brd, J=llHz) , 
4.39(lH,dt, J=2.0,11H2) ,7.00-7.20(2H,m), 

7.37(lH,d, J=7.0Hz) ,7.50(lH,t, J=8.0Hz) ,7.78(lH,t, J=8.0Hz) ,8. 
23(lH,d, J=5.0Hz) ,8.38(lH,d, J=8.0Hz) ,10.0(lH,s) ,11.8(lH,br) . 
mass:381(M+l)*. 

Working Example No. 540 
According to the procedure described in the working 
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example No. 541, the compound of the working example No. 540 

was prepared. 

mass:498(M+l)\ 

5 Working Example No. 541 

According to the method in the working example No • 1 , the 
titled compound (48 mg) was obtained using the compound in 
working example No. 533(3) (30 mg) and the compound in 
working example No. 531(4) (50 mg). 

10 ^H-NMR(DMS0-d6) 

1.17(3H,d, J=7.0Hz), 1.20-2. 90 (10H,m) ,3.66 (2H,s) ,4.21 (2H,m) , 
5.94(lH,s) ,7.04(lH,d, J=5.0Hz) ,7.18(lH,s) ,7.20-7.40(6H,m) , 
7 . 56 ( IH , t , J=8 . OHz ) , 8 . 22 ( IH , d, J=5 . OHz ) , 8 . 45 ( IH , d , J=8 . OHz ) , 9 . 
96(lH,s),11.7(lH,br) . 

15 mass:498(M+l)*. 

Working Examples No. 542-545 

According to the procedure described in the working 
example No. 541, the compounds of the working examples from 
20 No. 542 to No. 545 were prepared. 
Working Example No. 542 
mass:512(M+l)\ 

Working Example No. 543 
25 mass:512(M+l)\ 



Working Example No. 544 



mass:512(M+l)\ 
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Working Example No .545 
mass:526{M+l)*, 

Working Example No. 546 

(1) According to the procedure described in working example 
No. 121(1), the desired compound (9.00 g) was prepared using 
2-chloro-3-nitrobenzoic acid(10.1 g) and hydrazine 
monohydrate (4.85 mL ) . 

(2) The compound (9.00 g) obtained above in (1) in ethanol(l 
L) was sealed in sealed tube and stirred at 150 for 15 
hours. After the mixture was cooled to room tempeture, the 
precipitated crystal was filtrated and dried to afford the 
desired compound (5.00 g). 

(3) A mixture of the compound (40 mg) obtained above in (2), 

1,4-butanediiodine (29 U 1) and dimethylformamide (1 ml) 
was refluxed for 15 hours. The reaction mixture was cooled 
to room temperature and diluted with ethyl acetate. The 
whole was washed with saturated aqueous sodium bicarbonate, 
water and brine, and then dried over magnesium sulfate. 
After filtration, the filtrate was concentrated to leave a 
residue, which was purified by TLC (Merck Art5744, hexane- 
ethyl acetate(l:2) ) to afford the desired compound (44 mg) . 

(4) According to the procedure described in reference 
example No. 3, the desired compound was afforded using the 
compound (49 mg) obtained above in (3). 

(5) According to the procedure described in working example 
No.l, the titled compound was obtained as a white solid 
using the compound (25 mg) afforded above in (4). 
^H-NMR(DMS0-d6) 
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1.65-1.78(2H.m) .1.88-2.11(2H.m) ,3.39-3.50(2H,in) ,3.80- 
3.96(2H,m) .7.00-7.13(lH,m) ,7.20-7.39(2H,m) .7.40- 
7.49(lH.in) .7.75-7.85(lH.in) ,8.15-8.22(lH.m) , 
8.32(1H,S) ,9.93(1H,S) ,11.1(1H,S) . 
5 mass: 324 (M+1)^. 

Working Example No. 547 

According to the methods described in working example 
No. 546 from (3) to (5), the titled compound was obtained as 



I-- 

a 
q 

10 a white solid using the compound in working example 
No. 546(2) cmd 1,3-propandilodlne. 
m ^H-NMR(DMS0-d6) 

2.49(2H,m) , 3 . 55-3 . 71 ( 2H,m) , 3 . 71-3 . 81 ( 2H.m) ,7.01- 

i: 7.10(lH.m) .7.18-7.22(lH.m) .7.28-7.40(2H,m) .7.76- 

ri 

PJ 15 7.82(lH,m) ,8.08-8.35(2H,m) , 9 . 97 ( IH, s ) , 11 . 1 ( IH, s ) . 



Working Example No. 548 

(1) A mixture of ethyl glycolate(9.64 g), 4-methoxybenzyl 
chloride (13.2 ml), and sodium hydride (3.89 g) In 

20 dlmethylformamlde (200 ml) was stirred overnight at 0 °C. 
The reaction mixture was diluted with ethyl acetate. The 
whole was washed with water and brine and then dried over 
magnesium sulfate. After filtration, the filtrate was 
concentrated to leave a residue, which was purified by 

25 column chromatography on silica gel (Wakogel C-200, hexane- 
ethyl acetate (20:1)) to afford the desired compound (16.0 

g). 

(2) A solution of acetonitrlle (4.11 ml) in tetrahydrofuran 
(400 ml) was cooled to -78 °C. To the cooled solution, was 



Ill 
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added n-butyllithium in hexane (1.6 M, 46.3 ml) and the 
compound (16.0 g) obtained above in (1) in tetrahydrofuran 
(150 ml) was added. 

The reaction mixture was warmed up from -78*^C to room 
temperature and stirred until the disappearence of the 
starting material. To the reaction mixture, was added water 
and made acidic by the addition of IN hydrochloric acid. 
The whole was extracted with ethyl acetate. To the organic 



□ 

layer, was added ethanol (200 ml) and hydrazine monohydrate 

yj 

10 (20 ml). The mixture was refluxed overnight. The reaction 
4^ mixture was concentrated to leave a residue, which was 



purified by column chromatography on silica gel (Wakogel C- 
200, chlorof orra-methanol (98:2) to afford the desired 



compound (13.9 g). 
□ 15 (3) A mixture of the compound (13.9 g) obtained above in (2), 



(Boc)20 (15.1 ml), and sodium hydride (2.62 g) in 
dimethylformamide (300 ml) was stirred at room temperature 
until the disappearence of the starting material. To the 
reaction mixture was added saturated aqueous ammonium 

20 chloride and then extracted with ethyl acetate. The organic 
layer was washed with brine and dried over magnesium 
sulfate. After filtration, the filtrate was concentrated to 
leave a residue, which was purified by column 
chromatography on silica gel (Wakogel C-200, hexane-ethyl 

25 acetate (10:1-1:1) to afford the desired compound (7.32 g). 

(4) According to the procedure in working example No. 118(2), 
the desired compound(4. 16 g) was obtained using the 
compound(7.32 g) obtained above in (3). 

(5) A mixture of the compound(4 . 16 g) obtained above in 
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(4), and 10% Pd-carbon (3 g) in methanol -tetrahydr of uran 
(1:1) (140 ml) was stirred for 3 hours at 50 °C under an 
atmosphere of hydrogen. The reaction mixture was filtered 
through a celite pad and the filtrate was concentrated to 
leave a residue, which was purified by column 
chromatography on silica gel (Wakogel C-300, chloroform- 
methanol (98:2-80:20) to afford the compound A (602 mg) , 
which is protected by Boc and the titled compound (593 mg) . 
^H-NMR(DMS0-d6) 

0.98-1. 18 (lH,m) ,2.20-2.41(2H,m) ,2.60-2.78{lH,m) ,3.03- 
3.60(2H,m) ,4.44{2H,d, J=5.5Hz) ,4.61-4.79(lH,m) , 
5.29(lH,t, J=5.5Hz) ,6.00(1H,S) ,7.26(lH,d, J=6.7Hz) ,7.42(lH,dd 
, J=6.7,7.9Hz) ,8.27(lH,d, J=7.9Hz) ,9.41(1H,S) ,12.3(1H,S) . 
mass: 328 (M+l)"^. 

Working Example No. 549 

(1) According to the procedure in working example No. 84(1), 
the desired compound (295mg) was prepared from the 
compound ( 5 lOmg) in working example No. 548. 

(2) A mixture of the compound (121 mg) obtained above in (1) 
, 1-methylpiperazine (414 Ml), and molecular sieve 3A (100 
mg) in chloroform-methanol (1:1) (4ml) was stirred for 12 
hours at room temperature. To the reaction mixture, was 
added sodium hydrite (41 mg) and the mixture was stirred 
until the disapperance of the starting material. The 
reaction mixture was filtered through a celite pad and the 
filtrate was concentrated to leave a residue, which was 
purified by column chromatography on silica gel (Wakogel C- 
300, chloroform-methanol (20:1-4:1)) to afford the recemic 
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compound (139 mg) . 

(3)The recemic compound was subjected to optical resolution 
by HPLC (CHIRALPAK AD (DAICEL Chemical Industries. Ltd.)) 
to afford the titled compound (A)(6mg) at Rt=8.3 min 

5 (CHIRALPAK AD (DAICEL Chemical Industries, Ltd., 0.46 (f) x 
25 cm), ethanol, 0.5ml/min) and the compound (B)(19 mg) of 
the working example No. 550 at Rt=ll.l min. 
^H-NMR(DMS0-d6) 

□ 0.98-1.13(lH,m) ,2.13(3H,s) ,2.22-2.47(10H,m) ,2.51- 

li 10 2.72(lH.m),3.42(2H,s),3.23-3.60(2H,m),4.62- 

4.78(lH,m) ,5.96(lH,s),7.26(lH,d,J=7.5Hz) ,7.42(lH,dd, J=7.5,7 



y 



5 



nj 



.9Hz) ,8.26 (lH,d,J=7.9Hz ) ,9.44 (1H,S) ,12.3 (1H,S) 



« massMlOCM+l)"^. 



15 Working Example No. 550 



The compound of the working example No. 550 was obtained as 
the optical isomer of working example No. 549. 
mass:410(M+l)*. 



20 Working Examples No. 551-591 

According to the procedure described in the working 
example No. 549(2), the compounds of the working examples 
from No. 551 to No. 591 were prepared. 
Working Example No. 551 

25 ^H-NMR(DMS0-d6) 

0.82(6H,t, J=7.5Hz) ,0.98- 
1.14(lH,m) ,1.36(4H,dq, J=7.2,7.5H2) ,2.21-2.40(2H,m) ,2.48- 
2.65(2H,m) ,3.23-3.60(2H,m) ,3.67(2H,s) ,4.63-4.74( lH,m) , 
6.02(lH,s) ,7.26 (lH,d,J=6.7Hz ) ,7.42 (lH,dd,J=6. 7, 8.0Hz) ,8.26 ( 
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lH,d, J=8.0Hz) ,9.41(lH,s) ,12.2(lH,s) . 
mass:397(M+l)^. 

Working Example No. 552 
mass:383{M+l)*. 

Working Example No. 553 
mass:397{M+l)*. 

Working Excunple No. 554 
mass:397(M+l)*. 

Working Example No. 555 
mass:417(M+l)*. 

Working Example No. 556 
mass:417(M+l)*. 

Working Example No. 557 
mass : 417 (M+1)*. 

Working Example No. 558 
mass:445(M+l)^. 

Working Example No. 559 
^H-NMR(DMS0-d6) 

0.98-1.14(lH,m) ,1.14{6H,d, J=6.9Hz) ,2.24-2.40(2H,m) ,2.59- 
2.70{lH,m) ,2. 74(lH,dq, J=6.9,6.9Hz) ,3.22-3.60(2H,m) , 
4.22(lH,d, J=6.0Hz) ,4.64-4.73(lH,m) ,5.94(lH,t, J=6.0Hz) , 
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6.08(lH,s) ,6.40 (lH,d,J=7.0Hz) ,6.44 (lH,cl,J=7.1Hz) ,6.51 (1H,S) 
, 6 . 98 ( IH , dd . J=7 . 0 , 7 . IHz ) . 7 . 26 ( IH , d, J=7 . OHz ) . 7 . 42 ( IH . dd, J=7 . 
0,8.2Hz) ,8.25(lH,d, J=8.2Hz) ,9.40(lH,s) ,12.3(1H,S) . 

5 Working Example No. 560 
mass: 445 (M+D*. 

Working Example No. 561 
mass:443(M+l}^. 

10 

Working Example No. 562 
mass: 431 (M+1)*. 

Working Example No. 563 
15 mass: 439 (M+1)*. 

Working Example No. 564 
mass: 439 (M+1)^. 

20 Working Example No. 565 
mass: 443 (M+l)^. 

Working Example No. 566 
mass: 461 (M-t-1)^. 

25 

Working Example No. 567 
mass: 399 (M+1)^. 

Working Example No. 568 
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mass:399(M+l)*. 

Working Example No. 569 
mass:491(M+l)*. 

5 

Working Example No. 570 
mass: 438 (M+1)*. 

O 

p Working Example No. 571 

iiJ 

10 mass: 493 (M+l)^. 

f?- 

Working Example No. 572 
O mass:425(M+l)*. 

nj 

Q 15 Working Example No. 573 



nj 



mass: 427 (M+D*. 

Working Example No. 574 
mass: 500 (M+D*. 

20 

Working Example No. 575 
mass: 436 (M+1)^. 

Working Example No. 576 
25 mass:413(M+l)*. 

Working Example No. 577 
mass; 506 (M+1)^. 
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Working Example No. 578 
mass:503(M+l)*. 

Working Example No. 579 
5 mass:477(M+l)*. 

Working Example No. 580 
mass: 473 (M+D*. 

10 Working Example No. 581 
mass: 473 (M-i-1)^. 

Working Example No. 582 
mass: 489 (M-«-l)\ 

15 

Working Example No. 583 
mass: 489 (M+1)^. 

Working Example No. 584 
20 mass: 443 (M+D*. 

Working Example No. 585 
mass:461(N+l)^. 

25 Working Example No. 586 
mass:522,524(M+l)*. 

Working Example No. 587 
mass:477(M+l)*. 
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Working Example No. 588 
mass:512(M+l)*. 

Working Example No, 589 
mass:457(M+l)\ 

Working Example No, 590 
mass: 493 (M+D*. 

Working Example No, 591 
mass: 493 (M+l)\ 

Working Examples No. 592-595 

According to the procedures described in the working 
example No. 549(2) and (3), the compounds of the working 
examples from No. 592 to No. 595 were prepared. 
Working Example No. 592 
mass:477(M+l)\ 

Working Example No. 593 
mass:477{M+l)*. 

Working Example No. 594 
mass:477(M+l)\ 



Working Exeunple No. 595 



mass:477(M+l)\ 
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Working Example No. 596 

According to the method in working example No. 2 90. the 
titled compound (15 mg) was obtained using the compound(62 
mg) in working example No. 662. 
5 mass:397(M+l)*. 



Working Example No. 597 

p According to the procedure described in the working 

□ 

^\ 10 was prepared. 
^3 mass:491(M+l)^. 



yi 



n 

nj 



example No. 596, the compound of the working example No. 597 



Working Example No, 598 

According to the method In working example No. 596, the 
15 compound of the working example No. 598 was prepared from 
the compound In working example No. 649(2). 
mass:501(M+l)*. 

Working Example No. 599 
20 {l)Accordlng to the procedures In working example No. 548(2) 
and (3), the desired compound was prepared from L-N- 
benzylprollne ethyl ester. 

(2) Accordlng to the procedure In working excunple No. 118(2), 
the desired compound was prepared(408 mg) from the above 

25 compound(l) (623 mg) . 

(3) A solution of the compound (288 mg) obtained above In 
(2) In hydrochloric acld-methanol (5 ml) was stirred for 15 
minutes at room temperature. The reaction mixture was 
concentrated and diluted with chloroform. The whole was 
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washed with saturated aqueous sodium bicarbonate and brine, 
and dried over magnesium sulfate. After filtration, the 
filtrate was concentrated to leave a residue, which was 
purified by column chromatography on silica gel (Wakogel C- 
200 , chlorof orm-methanol (99:1)) to afford the desired 
compound (119 mg) as a mixture. 

(4) The compound obtained above in (3) was subjected to 
optical resolution by HPLC to afford the titled compound 
(38 mg) as fraction{A) at Rt=14.6 min (CHIRALCEL OD (DAICEL 

Chemical Industries, Ltd. , 0.46 ({) x 25 cm) , hexane-ethanol 
(80:20), 0.6ml/min) and the compound (39 mg) of the working 
example No. 600 as fraction(B) at Rt=18.3 min. 
mass:457(M+l)\ 

Working Excimple No. 600 

Compound of working example No. 600 was obtained as the 
diastereomer of the compound in working example No. 599. 
^H-NMR(DMS0-d6) 

0.98-1.04(lH,m) , 1 . 64- 1 . 80 ( 3H ,m) , 2 . 04-2 . 40 { 4H,m) , 2 . 59- 
2.90(2H,m) ,3.16(lH,d, J=13Hz) ,3.42-3.60(3H,m) , 
3.76(lH,d, J=13Hz) ,4.62-4.68(lH,m),6.09(lH,brs) ,7.20- 
7.36(6H,m) ,7.42(lH,dd, J=7.9,8.0Hz) ,8.26(lH,d, J=7.9Hz) ,9.43( 
1H,S),12.4(1H,S). 
mass:457(M+l)\ 

Working Example No. 601 

According to the procedures described in the working 
examples No. 599 and No. 600, D-N-benzylproline ethyl ester 
was used to afford the titled compound (68 mg) as 
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fraction(A) at Rt=14,0 min (CHIRALCEL OD (DAICEL Chemical 

Industries, Ltd., 0.46 0x 25 cm), hexane-ethanol (80:20), 
0.6 ml/min) and the compound (64mg) of the working example 
No. 602 as fraction(B) at Rt=16.8 min. 
5 mass:457(M+l)\ 

Working Example No. 602 

Compound of working example No. 602 was obtained as the 
diastereomer of the compound in working example No. 601. 
10 mass: 457 (M+D*. 

Working Examples No. 603-607 

According to the procedures described in the working 
example No. 599(1) to (3), the compounds of the working 
15 examples from No. 603 to No. 607 were prepared. 
Working Example No. 603 
mass: 388 (M+1)*. 

Working Example No. 604 
20 mass: 424 (M+1)*. 

Working Example No. 605 
mass: 389 (M+l)\ 

25 Working Example No. 606 
mass:424(M+l)*. 

Working Example No. 607 
mass:388(M+l)*. 
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Working Example No. 608 

A mixture of the compound (610 mg) of the working example 
No. 599, 10% Pd-carbon catalyst (300 mg) , and ammonium 
5 formate (800 mg) in ethanol (15 ml) was refluxed for 4 
hours. The reaction mixture was cooled to room temperature 
and then filtered through a celite pad. The filtrate was 
concentrated to leave a residue, which was purified by 
column chromatography on silica gel (Silica gel 
10 60N(spherial neutral) (Kanto Kagaku Co. Ltd., chloroform- 
methanol (98:2-5:1)) to afford the titled compound (290 mg). 
mass:367(M+l)*. 

Working Exeunple No. 609 
15 mass: 367 (M+D*. 

Working Example No. 610 
mass: 367 (M+D*. 

20 Working Example No. 611 
mass:367(M+l)\ 

Working Example No. 612 
According to the procedures described in the working 
25 example No. 599(1) to (3), the compound of the working 
example No. 612 was prepared. 
mass:375(M+l)*. 

Working Example No. 613 
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( 1 ) According to the procedure in working example No, 118(1), 
the desired compound(1.35 g) was prepared from 2--chloro-3- 
cyanopyr idine (1.87 g ) . 

(2) According to the procedure in working example No. 548(3), 
the N-protected compound(618 mg) was prepared from the 
above compound( 1) (818 mg) . 

(3) According to the procedure in working example No. 118(2), 
the titled compound was obtained(45 mg) using the compound 
(294 mg) described above in (2). 

^H-NMR(DMS0-d6) 

1.04-1.20(lH,m) ,2.30-2.41{2H,m) ,2.62-2.71(lH,m) ,3.28- 
3 . 35 ( lH,m) , 3 . 48-3 . 59 ( lH,m) , 4 • 74-4 . 82 ( lH,m) , 7 • 12- 
7 . 20 ( lH,m) , 7 . 33 ( lH,d, J=7 . 6Hz ) ,7.48(lH,dd, J=7. 6, 7.9Hz) ,8.32 ( 
lH,d, J=7.9Hz) ,8.51-8.54(2H,m) , 9 . 80 ( IH, s ) , 10 . 2 ( IH , s ) . 
mass: 349 (M+l)\ 

Working Examples No. 614-615 

According to the procedures described in the working 
example No. 599(1) to (3), the compounds of the working 
examples from No. 614 to No. 615 were prepared. 
Working Example No. 614 
mass:468(M+l)*. 

Working Example No. 615 
mass:380(M+l)*. 

Working Examples No. 616-619 

According to the procedures described in the working 
example No. 599(1) to (3), compounds of working examples 
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from No. 616 to No. 619 were prepared from the compounds in 
working examples No. 306 (3) and compounds synthesized 
according to the procedures in working examples No. 306(2) -B 
to (3). 

Working Example No. 616 
mass:366(M+l)*. 

Working Example No. 617 
mass: 366 (M+1)*. 

Working Example No. 618 
mass:473(M+l)*. 

Working Example No. 619 
mass:473(M+l)*. 

Working Examples No. 620-621 

According to the procedures described in the working 
example No. 548 (5), the compounds of the working examples 
from No. 620 to No. 621 were prepared using compounds in 
working excunples No. 618 and No. 619. 
Working Example No ,620 
mass:383(M+l)*. 

Working Example No. 621 
mass: 383 (M+1)^. 

Working Examples No. 622-625 

The compounds of the working example No. 306(3) and the 
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compounds synthesized in the working examples No.306(2)-B 
to No. 306 (3), were used to afford the corresponding 
diastereomers, which were subjected to resolution by HPLC 
(CHIRALPAK AD (DAICEL Chemical Industries, Ltd.,2(f)X 25 
5 cm) ) following the the procedures described in the working 
example No. 599(1) to (3) to afford the compounds of the 
working examples No. 622 to 625. 

Working Exampl e No. 6 22 

yj 

10 mass:471(M+l)*. 

H 
U1 

g Working Example No. 623 

mass:471(M+l)*. 

a 

a s 

|ij 

P 15 Working Example No , 624 
mass:471(M+l)*. 

Working Example No. 625 
mass:471(M+l)\ 

20 

Working Example No. 626 

According to the procedures described in the working 
example No. 599(1) to (3), the compounds of the working 
example No. 626 was prepared. 

25 mass: 471 (M+l)\ 



Working Example No. 627 

According to the procedure described in the working 
example No. 622, the compound of the working example No. 627 
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was prepared. 
mass:424(M+l)\ 

Working Examples No. 628-629 

According to the procedure described In the working 
example No. 622, the compounds of the working examples 
No. 628 and No. 629 were prepared. 
Working Example No. 628 
mass:424(M+l)*. 

Working Example No. 629 
mass:424(M+l)*. 

Working Example No. 630 

(1) According to the procedure In working example No. 610, 
the desired compound was prepared from the compound In 
working example No . 599 ( 3 ) . 

(2) A mixture of the compound (85 mg) obtained above In (1) 
and N- ( diethylcarbamoyl ) -N-methoxyf ormamide (81 Ml) In 
chloroform (2 ml) was stirred for 2 hours at 60 °C. The 
reaction mixture was cooled to room temperature and diluted 
with chloroform. The whole was washed with water and brine 
and dried over magnesium sulfate. After filtration, the 
filtrate was concentrated to leave a residue, which was 
purified by TLC (Merck Art5744, chloroform-methanol( 10 : 1 ) ) 
to afford a mixture of dlastereomers , which was subjected 
to resolution following the procedure described In the 
working example No. 549(3) to afford the titled compound (4 
mg) and the compound (3 mg) of the working example No. 631. 
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inass:395(M+l)\ 

Working Example No. 631 
inass:395(M+l)\ 

5 

Working Example No. 632 

(l)Diastereomer mixture(70 mg) was prepared from the 
compound in working example No. 630 (171 mg) according to the 
procedure in working example No. 295. 
10 (2)The above compound was resolved in the same way as that 
in the working example No. 549(3) to afford the compounds of 
working examples No. 632(13 mg) and No. 633(26 mg) . 
mass:381(M+l)*. 

15 Working Example No. 633 

The compound of working example No. 633 was obtained as the 
diastereomer of the compound of working example No. 632. 
mass:381(M+l)*, 

20 Working Example No. 634 

The compound in working example No. 636(42 mg) and 1- 
butylamine(120 M L) were reacted according to the procedure 
in working example No. 549(2). The mixture was treated with 
10% HCl-MeOH and dried to afford the titled compound as a 

25 hydrochloride (22 mg ) . 
mass:397(M+l)*. 

Working Example No. 635 
According to the procedure described in the working 
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example No, 634, the compound of the working examples No. 635 
was prepared* 

Working Example No. 636 
5 After the compound of working example No. 639 (2) (1.20 g) was 
reacted according to the procedure described in working 
example No. 84(1), the compound obtained above was reacted 
according to the procedure described in working example 
No. 599(3) to afford the titled compound(591 mg) . 
10 mass:340(M+l)*. 

Working Example No. 637 

According to the procedure described in the working example 
No. 599(3), the titled compound(708 mg) was obtained from 
15 the compound in working example No. 639(1). 
mass : 432 (M+l)"^. 

Working Example No. 638 

According to the procedure described in the working 
20 example No. 634, the compound of the working examples No. 638 
was prepared. 

Working Example No. 639 

(1) According to the procedures in working example No. 599(1) 
25 and (2), the desired compound was prepared from ethyl 2- 

benzyloxypropionate . 

( 2 ) The compound obtained above in ( 1 ) ( 4 . 30 g ) was reacted 
in the same conditions as that described in working example 
No. 548(5). 10% HCl-MeOH was added to the mixture to remove 
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Boc group. Ethyl acetate was added and the crystal 
precipitated was filtrated and then dried to afford the 
titled compound (2. 21 g). 
mass:342(M+l)\ 

Working Examples No. 640-646 

According to the procedure described in the working 
example No .634, the compounds of the working examples from 
No. 640 to No. 646 were prepared. 
Working Example No, 640 
mass:369(M+l)*. 

Working Example No . 6 4 1 
mass: 383 (M+1)*. 

Working Example No. 642 
mass:445(M+l)*. 

Working Example No. 643 
mass:409(M+l)\ 

Working Example No. 644 
mass:381(M+l)*. 

Working Example No. 645 
mass: 383 (M+1)*. 

Working Example No. 646 
mass:409(M+l)*. 
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Working Example No. 647 

(1) Accordlng to the procedure in working example No. 548(2), 
the desired compound was prepared from L-N-benzylproline 

5 ethyl ester. 

(2) A mixture of the compound (1.34 g) obtained above in (1), 
sodium hydride(243 mg), and methyliodine (0.38 ml) in 
dimethylformamide (20 ml) was stirred at room temperature 

□ until the diappearence of the starting material. To the 

yj 

10 reaction mixture, was added saturated aqueous ammonium 



s 



i 

] chloride and the whole was extracted with ethyl acetate. 

: 

The organic layer was washed with water and then dried over 
magnesium sulfate. After filtration, the filtrate was 
O concentrated to leave a residue, which was purified by 

□ 15 column chromatography on silica gel (Wakogel C-300, 
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chloroform-methanol (98:2) to afford the desired compound 
(350 mg) . 

(3) The compound obtained above in (2) (340 mg) was treated 
according to the procedure in working example No. 118(2) to 

20 afford the desired compound(252 mg). 

(4) According to the procedure in working example No. 610, 
the diastereomer mixture (86 mg) was prepared from the 
compound obtained above in (3) (252 mg). The mixture was 
resolved in the same procedure as that in working example 

25 No. 549 to afford the titled compound(20 mg) and its 
diestereomer( 17 mg) which is the compound in working 
example No. 648. 
mass:381(M+l)\ 
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Working Example No. 648 

The compound of working example No. 648 was obtained 
together with the compound in working example No. 647, 
mass:381{M+l)*. 

5 

Working Example No. 649 

(l)According to the procedures in working example No. 548(1) 
and (2), the desired compound was prepared from ethyl 

□ glycolate and benzylbromide . 

hi 

h» 10 (2)The mixture of the compound obtained above in 
41 (l){1.31mg), sodium hydride{271 mg) , and methyliodine(421 /z 



Ul 

s 



L) in dimethyl formamide(30 mL) was stirred at 0 °C for 60 
minutes and then treated by the general method. The residue 



C3 was purified by column chromatography on silica gel(Wakogel 

Q 15 C-200, chloroform-methanol(99:l to 98:2) to afford the 



desired compound(593 mg) . 

(3)According to the procedure in working example No. 118(2), 

the desired compound{535 mg) was prepared using the 

compound (593 mg) obtained above in (2). 
20 (4)Accordirig to the procedures in working examples 

No.548(5) and followed by 84(1), the desired compound(176 

mg) was prepared using the compound obtained above in (3). 

(5) Using the compound obtained above in (4) (30 mg) and 2- 

aminoindan(31 mg) , the titled compound(31 mg) and the 
25 compounds in working examples No. 650(11 mg) and No. 651(12 

mg) were obtained according to the procedure in working 

examples No. 549(2). 

^H-NMR(DMS0-d6) 

0.93-1.10(lH,m) ,2.24-2.38(2H,m) ,2.52-2.63(lH,m) , 




2 . 67 ( IH , d, J=6 . 6Hz ) , 2 . 72 ( IH , d, J=6 . 6Hz ) , 3 . 02 ( IH , d, J=7 . OHz ) , 3 • 
08(lH,d, J=7.0Hz) ,3.28-3.58(3H,m) ,3.72(3H,s) , 
3.74(2H,s) ,4.71-4,80(lH,m) ,6.08(lH,s) ,7.06-7.18(4H,m) . 
7.26(lH,d, J=7.4Hz) ,7.43 (lH,dd,J=7. 4, 7.9Hz) ,8.26 (lH,d,J=7.9H 
5 z) ,9.43(lH,s) . 
mass:457(M+l)\ 

Working Example No, 650 

The compound of working example No. 650 was obtained as a 
10 by-product of the compound of working example No. 649. 
mass:386(M+l)^. 

Working Example No. 651 

The compound of working example No. 651 was obtained as a 
15 by-product of the compound of working example No. 649. 
mass:342(M+l)\ 

Working Examples No. 652-656 
According to the procedure described in the working 
20 example No. 649, the compounds of the working examples from 
No. 652 to No .656 were prepared. 
Working Example No. 652 
mass:487(M+l)\ 

25 Working Example No. 653 
mass:475(M+l)*. 

Working Example No. 654 
mass:535,537(M+l)*. 
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Working Example No. 655 
mass: 491 (M+l)\ 

5 Working Exeunple No. 656 
mass:491(M+l)\ 



20 



Working Examples No. 657-687 



Li, 

b 

Q According to the procedure described In the working 

10 example No. 549(2), the compounds of the working examples 

yi from No. 657 to No. 687 were prepared. 



Working Example No. 657 



mass:383(M+l)\ 

m 

Q 15 Working Example No. 658 



mass:409(M+l)*. 

Working Example No. 659 
mass:417(M+l)\ 

Working Example No. 660 
mass:369(M+l)^. 



Working Example No. 661 
25 mass: 369 (M+l)\ 



Working Example No. 662 
^H-NMR(DMS0-d6) 

0.95-1.12(lH,m) ,1.36{9H,S) ,2.22-2.38(2H,m) ,2.62- 
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2.75(lH,m) ,3.23-3.37(lH.m) .3.42-3.60(lH.in) .4.10(2H.m) . 
4.79(lH,dd, J=5.9,10Hz) .6.47(lH,s) ,7.29(lH,d. J=7.3Hz) ,7.45(1 
H,t, J=7.3Hz) ,8.22(lH.d. J=7.3Hz) ,9.09(3H.br).9.91(lH,s) . 
mass:383(M+l)*. 

Working Example No. 663 
mass:355(M+l)*. 

Working Example No. 664 
mass:395(M+l)^. 

Working Example No. 665 
mass: 381 (M+1)*. 

Working Example No. 666 
mass:341(M+l)^. 

Working Exeunple No. 667 
mass:324(M+l)*. 

Working Example No. 668 
^H-NMR(DMS0-d6) 

0.90-1.20{lH.m) ,1.20-2.00(8H,m),2.20-2.70(4H,m) ,3.00- 
3.40(lH,m).3.40-3.60(lH,m) ,3.74(2H,m) .4.69(lH,m) . 
7.25(lH,d, J=7.9Hz) .7.41(lH,t, J=7.9Hz) ,8.21(lH.d, J=7.9Hz) ,9. 
44(lH,br) ,12.2(lH,br) . 
mass:395(M+l)*. 

Working Example No. 669 



25 
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mass: 383 (M+1)*. 

Working Example No. 670 
mass:397(M+l)*. 

Working Example No. 671 
^H-NMR(DMS0-d6) 

0.70-0.95(6H,m) ,0.95-1. 15 (IH.m) ,1.15-1. 50(8H,m) ,2.10- 



q 

2.70(4H,m) ,3.10-3.40(lH,m),3.40-3.60(lH,m) ,3.66(2H,s), 

hi 

M 10 4.70(lH,dd, J=6. 0,11Hz) .6. 01{ lH.br). 7.27 (lH,d,J=7.9Hz ). 7.43 ( 

H 

IH.t. J=7.9Hz) .8.27(lH,d, J=7.9Hz),9.40(lH,s) ,12.1(lH,br) . 

^ mass:425(M+l)*. 

□ 

Working Example No. 672 

□ 15 mass:425(M+l)*. 

PJ 

Working Example No. 673 
mass: 439 (M+l)^. 



20 Working Example No. 674 
mass:411(M+l)*. 

Working Example No. 67 5 
mass: 397 (M+D*. 



Working Example No. 676 
mass:411(M+l)*. 



Working Example No. 677 



450 



mass : 445 (M+l)"^. 

Working Example No. 678 
mass:445(M+l)^. 

5 

Working Example No. 679 
mass:445(M+l)*. 



Working Example No .680 



10 mass:481(M+l)*. 

m 



Working Example No. 681 
mass: 481 (M+D*. 



4° 

m 

1.} 15 Working Example No. 682 



mass:437(M+l)*. 

Working Example No. 683 
mass:468(M+l)\ 

20 

Working Example No. 684 
mass:489(M+l)*. 

Working Example No. 685 
25 mass:484{M+l)*. 

Working Example No. 686 
mass: 459 (M+D*. 
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Working Example No. 687 
mass:399(M+l)\ 

Working Example No. 688 

(1) A mixture of 2-aminoindan hydrochloride (1.93 g) , 
bromine (5.0 ml) and acetic acid (30 ml) was stirred for 3 
days at 50 °C, The reaction mixture was concentrated to 
leave a residue, which was dissolved in chloroform (50 ml). 
(Boc)20 (4 ml) and triethylcunine (15 ml) were added and the 
reaction mixture was stirred until the disappearence of the 
starting material. The mixture was washed with IN 
hydrochloric acid. The organic layer was concentrated to 
leave a residue, which was purified by column 
chromatography on silica gel (Wakogel C-200) to afford the 
desired compound (1.38 g). 

(2) According to the procedure in working example No.599{3), 
the titled compound(553 mg) was prepared using the compound 
(1.38 g) obtained above in (1). 

(3) A mixture of the compound (14 g) obtained above in (2), 
ethyl bromoacetate (5.85 ml), and triethylamine (14.7 ml) 
in toluene (100 ml) was stirred at room temperature 
overnight. The mixture was diluted with ether-ethyl acetate. 
The whole was washed with brine and dried over magnesium 
sulfate. After filtration, the filtrate was concentrated to 
leave a residue, which was dissolved in chloroform (150 ml) 
and (Boc)20 (12.6 ml) was added again. The reaction mixture 
was stirred at room temperature until the disappearence of 
the starting material. The mixture was concentrated to 
leave a residue, which was purified by column 
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chromatography on silica gel (Wakogel C-200, hexane- ethyl 
acetate) to afford the desired compound (11.68 g) • 

(4) According to the procedure in working example No. 548 (2), 
the compound (10.13 g) obtained above in (3) was used to 

5 afford the desired compound (1.95 g). 

(5) Urea was prepared according to the procedure in working 
example No. 118(2) using the compound obtained above in (4) 
and amine synthesized from 3-hydroxy-2-butanone according 
to the procedures in working example No. 533(1) to (3). 

M 10 (6)The compound obtained above in (5) was treated by 4N 
yl HCl-dioxane to remove the Boc-protected group and the 



titled compound was obtained. 
mass:551,553(M+l)\ 



□ 

m 

□ 15 Working Examples No. 689-690 



According to the procedure described in the working 
example No. 688, the compounds of the working examples 
No. 689 and No. 690 were prepared. 
Working Example No. 689 

20 ^H-NMR(DMS0-d6) 

0.78-1.20(7H,m) ,2.24-2.78(4H,m) ,2.89-3.10(2H,m) ,3.40- 
3.59(lH,m) ,3.72(2H,s) ,4.10-4.22(lH,m) ,4.78(1H,S) . 
6.10(lH,brs) ,7.27(lH,d, J=6.5Hz) ,7.29(lH,d, J=7.7H2) ,7.35(1H, 
d, J=6.5Hz),7.40(lH,s) ,7.48(lH,dd, J=7.7,8.5Hz) ,8.32(lH,d,J=8 

25 .5Hz) ,9.55 (lH,s) ,12.1 (lH,brs) . 
mass:565,567(M+l)\ 



Working Example No. 690 



mass:551,553(M+l)*. 
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Working Examples No. 691-692 

According to the procedure described in the working 
example No. 693, the compounds of the working examples 
5 No. 691 and No. 692 were prepared. 
Working Example No. 691 
mass:548(M+l)\ 

^ Working Example No. 692 

Uj 

10 mass:474(M+l)*. 

4i ■ 

yi 

g Working Example No. 693 

n 

.1 (l)According to the procedure in working example 

No.409(l) , the compound (54 mg) of the working example 

PJ 

□ 15 No. 120, trans-l,4-diaminocyclohexane protected by mono Boc 

Hi 

group (56 mg), which was prepared from the reaction of 
trans-l,4-diaminocyclohexane and {Boc)20 in chloroform 
following the ordinary method, to afford the desired 
compound (61 mg). 
20 (2)According to the procedure in working example No. 548(2), 
the titled compound(37 mg) was obtained from the compound 
(61 mg) described above in (1). 
^H-NMR(DMS0-d6) 

0.98-1.20(lH,m) ,1.48-1. 53(4H,m) ,1.88-2. 09 (4H,m) ,2.26- 
25 2.43(2H,m) ,2.63-2.71(lH,m) ,2.90-3.08(lH,m) ,3.23- 
3 • 83 ( 3H,m) , 4 . 74-4 . 85 ( lH,m) , 6 . 71 ( IH , s ) , 
7.26(lH,d, J=7.4H2) ,7.44 (lH,dd,J=7. 4, 7.9Hz ) , 

7.54(lH,dd, J=7.7,8.3Hz) ,7.80(lH,d, J=8.3Hz) ,7.88(lH,d, J=7.7H 
z) ,8,02-8.13{2H,br) ,8.23(lH,s) ,8.26(lH,d, J=6.6Hz) , 
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8.48(lH,d, J=7.9Hz) ,9.20-9.40(lH,br) ,9.84(lH,s) . 
mass:514(M+l)\ 

Working Examples No. 694-700 

According to the procedure described In the working example 
No. 693, the compounds of the working examples from No. 694 
to No. 700 were prepared. 
Working Example No. 694 
mass:490(M+l)*. 

Working Example No. 695 
mass:514(M+l)*. 

Working Example No. 696 
mass:514(M+l)\ 

Working Example No. 697 
mass:560(M+l)*. 

Working Example No. 698 
mass:527{M+l)*. 

Working Example No. 699 
mass: 536 (M+l)*. 

Working Example No. 700 
mass:528{M+l)*. 

Working Example No. 701 
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According to the method described in working example 
No. 118(4), the titled compound (69 mg) was obtained from 
the compound in working example No .703 (100 mg). 
mass:298(M+l)\ 

Working Example No. 702 

(1) According to the procedure in working example No. 703, 
the desired compound was prepared from 3-amino-4- 
ethoxycarbonyl pyrazole . 

(2) Accordlng to the procedure in working example No. 118(4), 
the titled compound was obtained from the compound (300 mg) 
obtained above in ( 1 ) . 

mass:370(M+l)\ 

Working Example No. 703 

(1) A mixture of 3-aminopyrazole (3.00 g), benzylbromide 
(5.60 g), and sodium hydride (1.72 g) in dimethylf ormamide 
(30 ml) was stirred for 3 hours at room temperature. To the 
reaction mixture, was added saturated aqueous ammonium 
chloride and extracted with ethyl acetate. The organic 
layer was dried over magnesium sulfate. After filtration, 
the filtrate was concentrated to leave a residue, which 
was purified by column chromatography on silica gel 
(Wakogel C-200, hexane-ethyl acetate(3 : 1-1 : 1) ) to afford 
the desired compound (2.87 g). 

(2) According to the procedure in the working example No. 
118(2), the compound (2.89 g ) obtained above in ( 1 ) was 
used to afford the titled compound (989 mg). 
mass:388(M+l)*. 
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ethyl acetate(l:l-l:2) ) to afford the titled compound (248 
mg) . 



Working Example No ,704 

(1)A solution of the compound (300 mg) of the working 
example No. 702(1) in tetrahydrofuran (20 ml) was cooled to 
5 0 °C and lithium aluminum hydride (30 mg) was added. The 
mixture was stirred for 30 minutes and IN hydrochloric acid 
was added. The whole was extracted with ethyl acetate. 
The organic layer was washed with brine and dried over 
Cj magnesium sulfate. After filtration, the filtrate was 

M 10 concentrated to leave a residue, which was purified by 
column chromatography on silica gel (Wakogel C-200, hexane- 

yi 

s 

4^ 

O mass:418(M+l)*. 

HJ 

C3 15 

PJ 

Working Example No. 705 

According to the procedure described in working example 
No. 118 (2), the titled compound (196 mg) was obtained from 
3- amino -1 -methyl pyrazole(100 mg) . 
20 mass:312(M+l)\ 

Working Example No. 706 

(1) A solution of the compound (280 mg) of the reference 
example No. 3 in chloroform (5ml) was bubbled by chlorine 
25 gas to afford a crude product, which was collected by 
filtration. The crude product was dissolved in a mixture of 
aqueous sodium hydroxide and chloroform. The organic layer 
was separated and then concentrated to leave a residue, 
which was purified by TLC (Merck Art5744, chloroform- 
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methanol(10:l) ) to afford monochloride (A) (84 mg) and 
dichloride (B)(66 mg). 

(2) According to the procedure in working example No.l, the 
titled compound was obtained as a white cystal from the 
5 compound obtained above in (1)-A(42 mg). 
mass:343(M+l)\ 

Working Example No. 707 
C3 (1) A solution of the compound (2.02 g) of the reference 

h= 10 example No. 3 in chloroform was cooled to -20 °C and bromine 
yi (1.16 ml) was added. The mixture was stirred for 10 minutes 



h 



m 

e 

o 

3 = 



H 3 



and warmed up to room temperature. The precipitation was 
collected by filtration, which was dissolve in a mixture of 
aqueous sodium hydroxide and chloroform. The organic layer 
IS was separated and then concentrated to leave a residue, 
which was purified by TLC (Wakogel C-200, chloroform- 
methanol (99:1)) to afford monobromide (A) (1.30 g) and 
dibromide (B)(1.14 g) . 

{ 2 ) According to the procedure in working example No . 1 , the 
20 titled compound(1.24 g) was obtained from the compound 
obtained above in ( 1 ) - A( 1 . 03 g ) . 
^H-NMR(DMS0-d6) 

0.98-1.14(lH,m) ,2.22-2.40(2H,m) ,2.43-2.60(lH,m) ,3.27- 
3.40(lH,m) ,3.49-3.60(lH,m) ,4.73-4.80(lH,m) , 
25 7 . 06 (IH , dd , J=7 . 2 , 12Hz ) , 7 . 26 ( IH , d , J=8 . 7Hz ) , 7 . 59 ( IH , d , J=8 . 4Hz 
) ,7.79 (lH,ddd,J=2. 1,8. 7, 12Hz ) ,8.30 (lH.dd,J=2.1, 7.2Hz) ,8.26 ( 
lH,d, J=8.4Hz) ,10.0(lH,s) ,11.3(1H,S) . 
mass:387,389(M+l)*. 
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Working Example No. 708 

According to the method described in the working example 
No.l, the titled compound was obtained from the compound 
obtained in working example No.707(l)-B. 
5 mass:467,469(M+l)\ 



Working Example No. 709 
p According to the method described in the working example 

d 

42 mass: 378 (M+D* 

U1 



No.l, the titled compound was obtained from the compound 
10 (37 mg) obtained in working example No.706(l)-B. 



Working Example No. 710 

(1) According to the procedure in working example No. 56, a 



15 light yellow solid(121 mg) as a mixture of two compounds 
was prepared from 4-nitro-l,2-benzoisothiazole -3-one-l,l- 
dioxide (100 mg) and 2-propanol(67 Hi). 

(2) The mixture obtained above in (1)(30 mg) was reacted in 
the same conditions as that in reference example No. 3. The 

20 raw product was purified with TLC(Merck Art5744, 
chlorof orm-methanol , 80:1) to yield N-alkylcompound(A) 
( 6mg ) and O - alky Icompound ( B ) ( 2 0 mg ) . 

(3) According to the procedure in working exeunple No.l, the 
titled compound was obtained from the compound (6 mg) 

25 obtained above in (2) -A. 
^H-NMR(CDCl3) 

1.65(6H,d, J=7.8Hz) ,4.55(lH,dq, J=7.8,7.8Hz) ,6.95(lH,d, J=7.8H 
z) ,7.04(lH,t, J=6.3Hz) ,7.47(lH,d, J=7.5Hz) ,7.61(lH,br) ,7.66- 
7.78(lH,m) ,8.47(lH,d, J=5.7Hz) ,9.00(lH,d, J=8.4Hz) ,13.1(lH,br 
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mass:361(M+l)\ 
Working Example No. 711 

According to the method described in the working example 
No.l, the titled compound was obtained as a light yellow 
solid (93 mg) from the compound (75 mg) obtained above in 
working example No.710(2)-B. 
^H-NMR(CDCl3) 

1.45(6H,d, J=6Hz) ,5.49 (lH,dq,J=6,6Hz ) ,6.85 (lH,d,J=8.1Hz) ,7.0 
3-7.07(lH,m) ,7.59-7.75(3H,m) ,8.27-8.30(lH,m) , 
8.36(lH,d, J=9.3H2) ,11.8(lH,br) . 
mass:361(M+l)*. 

Working Examples No. 712-713 

Compounds of working examples No. 712-713 were prepared 
according to the procedures described in working examples 
No. 710 and No .711. 
Working Example No. 712 
mass:387(M+l)''. 

Working Example No. 713 
mass:387(M+l)*. 

Working Example No. 714 

The compound (55 mg) of the working example No. 711 was 
dissolved in tetrahydrofuran (4 ml) and sodium borohydride 
(17 mg) was added. The mixture was stirred for 30 minutes 
at room temperature. To the reaction mixture was added 



hi 
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aqueous sodium bicarbonate and extracted with chloroform. 
The organic layer was washed with saturated brine and then 
dried over magnesium sulfate. Ater filtration, the filtrate 
was concentrated to leave a residue, which was purified to 
5 TLC (Merck Art5744, chlorof orm-methanol( 80 : 1 ) ) to afford 
the titled compound (5 mg) as a white solid. 
^H-NMR(DMS0-d6) 

4.41(2H,br) ,7.04 (lH,t,J=6Hz) ,7.40 (lH,d,J=7.2Hz ) ,7.47 (lH,d, J 
=8.1Hz) ,7.56(lH,t, J=8.1Hz) ,7.75-7.87(2H,m) ,8.25-8.33(2H,m) , 
10 9.84(lH,s) ,10.9(lH,br) . 



yi mass: 305{M+1)*. 

ui 

B 

Working Example No > 715 
tJ According to the procedure described working example 



15 No. 56, the titled compound was obtained as a white solid(3 
mg) from the compound obtained above in working example 
No. 714(5 mg) and 2-propanol(7AiL) . 
^H-NMR(CDCl3) 

1.46(3H,t, J=7.2Hz) , 4 . 47 ( 2H , q , J=7 . 2Hz ) , 4 . 94 ( 2H , s ) , 6 . 83 ( IH , d, 
20 J=8 . IHz ) , 7 . 04 ( IH , t , J=8 . 4Hz ) , 7 . 54 ( IH , d , J=6 . 9Hz ) , 7 . 61 ( IH , t , J= 
8 . IHz ) , 7 . 73 ( IH , t , J=8 . 7Hz ),7.97(lH,s),8.33(lH,d,J=3. 3Hz ) , 8 . 4 
6(lH,d, J=7.8Hz) ,12.5(lH,s) . 
mass:377(M+l)*. 



25 Reference Examples of the Invention 

Reference Example No . 1 

A mixture of 9-f luorenone-4-carboxylic acid (10.0 g, 44.6 
mmol), and thionyl chloride (50 ml) in dimethylf ormamide (1 
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ml) was refluxed for 1 hour. The reaction mixture was 
concentrated to afford an acid chloride of the titled 
compound as a yellow solid, which was used for the next 
reaction without further purification. 
Sodium azide (4.06 g, 62.5 mmol) was dissolved in water 
(50 ml) and cooled in an ice-bath. To the solution was 
added the suspension of the acid chloride obtained above in 
tetrahydrofuran (200 ml) in one portion. The reaction 
mixture was stirred for 1 hour at the same temperature and 
then extracted with tetrahydrofuran -ethyl acetate (10:1). 
The organic layer was separated and washed with brine and 
dried over magnesium sulfate. After filtration, the 
filtrate was concentrated to leave a crystal precipitated, 
from which the titled compound (10.3 g) was obtained by 
filtration. 

^H-NMR(CDCl3)8: 7. 29-7. 43( 2H,m) ,7.56 (lH,dt,J=7.7Hz, 1.3Hz ) , 
7.75(lH,d, J=:7.5Hz) ,7.90 (lH,dd,J=7.3Hz, 1.3Hz) ,8.02 (lH,dd,J=7 
.9Hz,1.2Hz) ,8.43(lH,d, J=7.9Hz) . 
mass:250(M+l)'^. 

Reference Example No. 2 

(1) 2-chloro-3-nitrobenzoic acid (2 g, 10.0 mmol) was mixed 
with thionyl chloride (30 ml) at room temperature. 4- 
Dimethylaminopyridine (122 mg, 1.00 mmol) was added. The 
reaction mixture was refluxed for 12 hours and then 
concentrated to afford a crude acid chloride. To a solution 
of pyrrole (3.5 ml, 50.0 mmol) and triethylamine (7.0 ml, 
50.0 mmol) in methylenechloride (80 mL), was added above- 
mentioned acid chloride at room temperature. The reaction 



PJ 
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mixture was stirred for 6 hours at the same temperature and 
then diluted with ethyl acetate. The whole was washed with 
brine and dried over magnesium sulfate. After filtration, 
the filtrate was concentrated to leave a residue, which was 
purified by column chromatography on silica gel (hexane- 
ethyl acetate, 1:0-7:3) to afford a yellow oil (2.43 g). 
(2) To a solution of the yellow oil (2.40 g, 9.60 mmol) 
obtained above in (1) in dimethylacetoamide (180 mL) was 



added potassium acetate (1.80 g, 19.2 mmol). The air in the 

U 

h= 10 reactor was replaced by nitrogen. To the mixture, was added 

4^ tetrakistriphenylphosphine palladium (1.10 g, 0.960 mmol) 

yi 

at room temperature. The reaction mixture was stirred 

C5 

m 

ts 15 turn and dried over magnesium sulfate. After filtration. 



overnight at 130°C and then diluted with ethyl acetate- 
ether (1:2). The whole was washed with water and brine in 



the filtrate was concentrated to leave a residue, which was 
purified by column chromatography on silica gel (hexane- 
chloroform, 1:0-1:1) to afford the titled compound (2.24 g) 
as a brown solid. 
20 ^H-NMR(CDCl3) 8: 6 . 34 ( IH, t , J=3 . 2Hz ) , 

7.10(lH,dd, J=3.3Hz, 0.85Hz ) ,7.21 (lH,m) , 

7.35(lH,dd, J=:8.3Hz,7.3Hz) ,7.94(lH,dd, J=7.3Hz,1.0Hz) ,8.28(1H 
,dd,J=8.5Hz,1.0Hz). 

25 Reference Example No. 3 

To a solution of the compound (2.24 g) of the reference 
example No. 2 in methanol -tetrahydrofuran (1:1) (80 ml) was 
added 10% palladium- carbon catalyst (0.200 g) at room 
temperature. The reaction mixture was stirred for 12 hours 
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at room temperature under an atmosphere of hydrogen. The 
insoluble material was removed by filtration with celite 
and the filtrate was concentrated to leave a residue, which 
was purified by column chromatography on silica gel 
5 (chloroform-methanol, 1:0-98:2-95:5) to afford the titled 
compound (1.03 g) as a brown solid. 

^H-NMR(DMSO-d6)8: 0.80-0. 93 (lH,m) ,2. 10-2 .30 (2H,m) ,2.43- 
'^^ 2.51(lH,m) ,3.18-3.24(lH,m) .3.38-3.47(lH,m) , 

P 4.50(lH,dd, J=10Hz,5.5Hz) ,5.34(2H,s) ,6.72{lH,d, J=7.9Hz) ,6.76 

yj 



a? 
ui 



10 (lH,d, J=7.4Hz) ,7.11(lH,t, J=7.6Hz) . 
Reference Example No. 4 

To a cooled ethanol (90 mL) was added sodium (500 mg, 22 



□ 

i: 

P mmol) under an atmosphere of nitrogen. The reaction mixture 

m 

U 15 was stirred for 50 minutes at room temperature and then 
cooled in an ice-bath. To the cooled reaction mixture was 
added a solution of 4-[2-[[(l,l- 

dimethylethyl)diphenylsilyl] oxy]ethyl] - 2- 

pyridinecarbonitrile (45 g, 120 mmol) in ethanol (150 mL) 

20 over a period of 15 minutes. The reaction mixture was 
warmed up to room temperature and stirred for 4 hours. 
Under an ice-bath, the reaction mixture was made acidic by 
adding IN hydrochloric acid (120 ml, 120 mmol) and further 
to this, water (50 ml) was added at the same temperature. 

25 The whole was extracted with ethyl acetate. The organic 
layer was washed with water, IN sodium hydroxide and brine 
in turn, and dried over magnesium sulfate. After filtration, 
the filtrate was concentrated to leave a brown oil, which 
was purified by coltimn chromatography on silica gel 
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(hexane-ethyl acetate, 2:1-1:1) to afford the titled 
compound (42 g) as a yellow oil. 
^H-NMR(CDCl3)8:1.00(9H,s) ,1.45(3H,t, J=7.0Hz) , 
2.89(2H,t, J=6,3Hz) ,3.90(2H,t, J=6.3Hz) ,4.49(2H,q, J=7.0Hz) ,7. 
5 28(lH,d, J=4.9Hz) ,7.32-7.45(6H,m) ,7.55(4H,dd) , 
7.99(lH,s) ,8.62(lH,d, J=5.6Hz) . 

Reference Excimple No. 5 

(1) To a solution of the compound (13 g, 32 mmol) of the 
10 reference example No. 4 in methanol (200 mL) was added 
4i hydrazine monohydrate (7.8 mL, 160 mmol) at room 

yi 

a temperature. The reaction mixture was stirred for 19 hours 

4« 
Q 
PJ 

^ 15 magnesium sulfate. After filtration, the filtrate was 



in the same temperature and diluted with chloroform, and 
washed with brine. The organic layer was dried over 



concentrated to afford a yellow oil (14 g), which was used 
for the next reaction without further purification. 

(2) A solution of the compound obtained above in (1) in 
chloroform (100 mL) was cooled in an ice-bath and IN 

20 hydrochloric acid (97 mL, 97 mmol) and sodium sulfite (4.5 
g, 65 mmol) were added. The reaction mixture was stirred 
for 40 minutes at the same temperature and then chloroform 
was added. The organic layer was separated and dried over 
magnesium sulfate. After filtration, the filtrate was 

25 concentrated to afford a yellow oil (14 g) , which was used 
for the next reaction without further purification. 

(3) To a solution of the compound (14 g, 32 mmol) obtained 
above in (2) in tetrahydrof uran (200 ml), was added the 
compound (2.00 g, 10.6 mmol) of the reference example No. 3 
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at room temperature. The reaction mixture was stirred for 
2.5 hours at 95 The reaction mixture was concentrated 

to leave a residue, which was purified by column 
chromatography on silica gel (hexane-ethyl acetate, 1 ti- 
lt 2) to afford a light yellow crystal (8.0 g). 
^H-NMR{CDCl3)6:1.01(9H,s) ,1.22-1.37(lH,m) ,2.33-2.47(2H,m) , 
2.58-2,65(lH,m) ,2.81 (2H,t,J=6.3Hz ) ,3.45 (lH,t,J=10Hz) , 
3.78(lH,dt) ,3.90 (2H,t,J=6.3Hz) ,4.80 (lH,dd) ,6.53 (lH,s) ,6.82 ( 
lH,d, J=:5.2Hz) ,7.30-7.47(8H,m) ,7.53-7.58(5H,m) , 
8.07(lH,d, J=4.2Hz) ,8.32(lH,d, J=7.3Hz) ,12.0(lH,s) . 

Reference Exeimple No. 6 

The compound (8.0 g, 14 mmol) of the reference example No. 
5 was dissolved in chloroform (50 mL). To this solution, 
were added an imine (50 mL) prepared by the method wherein 
p- formaldehyde (71.44 g, 2.38 mol) and tert-butylamine (250 
mL, 2.38 mol) were stirred at room temperature and one drop 
of concentrated sulfuric acid. 

The reaction mixture was stirred for 3 days at 95°C. The 
reaction mixture was concentrated to leave a residue, which 
was purified by column chromatography on silica gel 
(hexane-ethyl acetate, 3:1-1:1-1:2) to afford a colorless 
powder (7.0 g ) . 

^H-NMR(CDCl3)6:0.98(9H,s) ,0.98- 1.02 (lH,m) ,1.28 (9H,s) , 2.20- 
2.35(3H,m) , 2 . 80 ( 2H, t , J=6 . OHz ) , 3 . 33-3 . 42 ( lH,m) , 3 . 64- 
3 . 73( lH,m) , 3 . 86( 2H , t , J=7 . 2Hz ) , 4 . 67 ( IH, d, J=12Hz ) , 4 . 73- 
4 . 80 ( lH,m) , 4 . 85( IH, d, J=8 . 8Hz ) , 5 . 05-5 . 15 ( lH,br ) , 5 . 43- 
5.52(lH,br) ,6.86(lH,d, J=5.6Hz) ,7.30- 
7.41(6H,m) ,7.49(lH,dd) ,7.54- 
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7.60(5H,m) ,7.76{2H,d, J=12Hz) ,8.23(lH,d, J=4.8Hz) . 
Reference Example No>7 

The compound (2.00 g) of the reference exeimple No. 6 was 
5 dissolved in tetrahydrofuran (20 mL). To the mixture, was 
added a solution of tetra-n-butylammonium fluoride in 
tetrehydrofuran (1.0 M, 3.50 mL, 3.50 mmol) at room 
temperature. The reaction mixture was stirred for 1 hour at 
the same temperature and then water was added. The reaction 

10 mixture was extracted with ethyl acetate. The organic layer 
was combined and washed with brine and then dried over 
magnesium sulfate. After filtration, the filtrate was 
concentrated to result in the formation of crystal, which 
was collected by filtration. The filtrate was concentrated 

15 again to leave a residue, which was purified by column 
chromatography on silica gel (hexane-ethyl acetate, 1:2- 
O:l-chloroform-methanol, 50:1) to afford a crystal, which 
was combined with the crystal collected above to provide 
the titled compound (700 mg) . 

20 ^H-NMR(CDCl3)6:1.2-1.35(lH,m) ,1.30(9H,s) ,2.20- 
2.40(3H,m) ,2.83(2H,t, J=6.6Hz) ,3.33-3.45(lH,m) ,3.61- 
3.74(lH,m) ,3.78(2H,t, J=6.6Hz) ,4.64-4.89(3H,m) ,5.07- 
5.20(lH,m) ,5.42-5.55(lH,m) ,6.91(lH,d, J=5.3Hz) ,7.45- 
7.59(2H,m) ,7.74-7.81(2H,m) ,8.28(lH,d, J=5.3Hz) . 



Reference Example No. 8 

(1) The compound (190 mg) of the reference example No. 7 
was dissolved in chloroform (2 mL). To the solution, were 



25 



added 



triphenylphosphine 



(146 



mg. 



0.56 



mmol) , 
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diphenylphosphoryl azide (0.12 mL , 0.56 mmol ) and a 
solution of diethyl azodicarboxylate in toluene (40%, 0.24 
mL, 0.55 nimol) at room temperature. The reaction mixture 
was stirred for 15 hours at the same temperature and water 
was added. The mixture was extracted with ethyl acetate. 
The organic layer was combined and washed with water and 
brine and then dried over magnesium sulfate. After 
filtration, the filtrate was concentrated to leave a 



a 

residue, which was purified by thin layer chromatography 

yj 

1*5' 10 (chloroform-methanol, 19:1) to afford a light yellow 
yj amorphous (130 mg). 



(2) The compound (130 mg) obtained above in (1) was 
dissolved in methanol -tetrahydrofuran (1:1) (2 mL). To the 



5^ solution, was added 10% palladium- carbon catalyst (130 mg) 

□ 15 at room temperature. The reaction mixture was stirred for 2 



hours at the same temperature under an atomosphere of 
hydrogen. The insoluble material was filtered through a 
celite pad and the filtrate was concentrated to leave a 
residue, which was purified by thin layer chromatography 
20 (chloroform-methanol, 19:1) to afford the titled compound 
(32 mg) as a light yellow oil and the compound (80 mg) of 
the working example No .109. 

^H-NMR(DMSO-d6)8:1.23-1.35(lH,m) ,1.29(9H,s) ,2.21- 
2.41(3H,m) ,2.89(2H,brt) ,3.00(2H,brt) ,3.34-3.41(lH,m) ,3.62- 
25 3.71(lH,m) , 4 . 65( IH , d, J=12Hz ) , 4 . 73-4 . 80 ( lH,m) , 

4.83(lH,d, J=12Hz) ,5.00-5.20(lH,br) ,5.40-5.50(lH,br) , 
6.81(lH,d, J=5.6Hz) ,7.50(2H,t) ,7.71(2H,d, J=8.8Hz) ,8.26(lH,d, 
J=5.6Hz) . 
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Reference Example No. 9 

The compound (800 mg) of the working example No. 81 was 
dissolved in pyridine (25 mL). To the solution, was added 
methanesulfonyl chloride (0.263 ml, 3.40 mmol) at room 
temperature. The reaction mixture was stirred for 1 hour at 
the same temperature. The insoluble material was filtrated 
and the filtrate was concentrated to leave a residue, which 
was dissolved in dimethylf ormamide. To the mixture, was 
added sodium azide (295 mg, 4.54 mmol) at room temperature. 
The reaction mixture was stirred for 30 minutes at 80°C. 
The reaction mixture was cooled to room temperature and 
water was added. The whole was extracted with ethyl acetate. 
The organic layer was washed with saturated brine and then 
dried over magnesium sulfate. After filtration, the 
filtrate was concentrated to leave a residue, which was 
purified by column chromatography on silica gel(hexane- 
ethyl acetate, 1:2-0:1) to afford the titled compound (265 
mg) . 

^H-NMR(CDCl3)6:1.23-1.37(lH,m) ,2.33-2.51(2H,m) ,2.57- 
2.67(lH,m) ,2.90 (2H,t,J=6.4Hz ) ,3.46 (lH,dt,J=10Hz, 3.2Hz) ,3.61 
(2H,t, J=6.4Hz) ,3.77(lH,q) ,4.77-4.84(lH,m) ,6.81(lH,s) , 
6.90(lH,d, J=6.4Hz) ,7.50(lH,t, J=8.0Hz) ,7.57(lH,d, J=4.8Hz) ,8. 
17{lH,d, J=4.8Hz) ,8.34(lH,d, J=7.2Hz) ,8.76(1H,S) . 

Reference Example No. 10 

(1) The solution of p-nitrobenzenesulf onyl chloride (5.00 g, 
22.6 mmol) in chloroform (50 mL) was cooled in an ice-bath. 
To this, were added triethylamine (4.72 ml, 33.8 mmol) and 
2,4-dimethoxybenzylamine (5.05 g, 30.1 mmol). The reaction 
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mixture was stirred for 1 hour at room temperature and 
water was added. The whole was extracted with ethyl acetate. 
The organic layer was combined and washed with IN 
hydrochloric acid, saturated aqueous sodium bicarbonate and 
5 brine in turn, and then dried over magnesium sulfate. After 
filtration, the filtrate was concentrated to leave a crude 
product, which was used for the next reaction without 
^ further purification. 

Cl (2) The compound (1.12 g) obtained above in (1) and the 

hi 

|»= 10 compound (1.00 g) of the reference example No. 7 were 

\j 

dissolved in chloroform (10 mL). To the solution, were 

yi 

added triphenylphosphine (758 mg, 2.89 mmol) and a solution 
\i of diethylazodicarboxylate in toluene (40%, 1.26 mL, 2.89 

£^ mmol) at room temperature. 

nj 

C3 15 The reaction mixture was stirred for 15 hours at the same 

m 

temperature. The mixture was concentrated to leave a 
residue, which was purified by column chromatography on 
silica gel (hexane- ethyl acetate, 1; 2-1:4) to afford a 
yellow amorphous (1.54 g) . 

20 ^H-NMR( CDCl3)8:l. 20-1. 40(lH,m) ,1.30 (9H,s) ,2. 20-2. 43(3H,m) , 
2.74(2H,t, J=7.6Hz) ,3.33-3.45(3H,m) ,3.61(3H,s) ,3.67- 
3.73(lH,m) ,3.73(3H,s) ,4.36(2H,s) ,4.66(lH,d, J=12Hz) ,4.71- 
4.80(lH,m) ,4.84 (lH,d,J=12Hz) ,6.29 (lH,d,J=4.0Hz ), 6.40 (lH,dd, 
J=8.0Hz,4.0) ,6.73(lH,d, J=4.0Hz) ,7.16(lH,d, J=8.0Hz) ,7.43- 

25 7.57(3H,m) ,7.67 (2H,t) ,7.77 (lH,d,J=8.0Hz) ,7.80 (2H,d,J=8.0Hz ) 
,8.19-8.22(3H,m) . 



Reference Example No. 11 

The compound (750 mg) of the reference example No. 10 was 
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dissolved in dimethylf ormamide (7.5 mL), To the solution, 
were added sodium carbonate (290 mg, 2.74 mmol) and 
thiophenol (0.120 ml, 1.17 mmol) at room temperature. The 
reaction mixture was stirred for 4 days at room temperature. 
5 The insoluble . material was filtrated and the filtrate was 
concentrated to leave a residue, which was purified by 
column chromatography on silica gel (chloroform-methanol, 
50:1-9:1-4:1) to afford a light yellow amorphous (350 mg) . 
P ^H-NMR(CDCl3)8:1.30(10H,s) ,2.10-2.37(3H,m) ,2.75-2.90(4H,m) , 

M 10 3.34-3.43(lH,m) ,3.73-3.77(9H,m) ,4.67(lH,d, J=9.6Hz) , 
42 4.77(lH,dd) ,4.85{lH,d, J=9.6Hz) ,5.05-5.15(lH,br) ,5.40- 



U1 

q 



5.50(lH,br) ,6.39 (2H,d,J=8.0Hz ) ,6.87 (lH,d,J=6.4Hz ) ,7.09 (lH,d 
d) ,7.47-7.57(2H,m) ,7.75(2H,d, J=6.4Hz) ,8.25(lH,d, J=4.8Hz) . 

15 Formulation Examples of the Invention 

The compound of the present invention will be described 
in more detail hereinunder, with formulation examples, 
which, however, are to concretely demonstrate the invention 
but not to restrict the scope of the invention. 
20 Formulation Example No.l 

Compound of working example No. 131 45 parts by weight, 
dimagnesium oxide 15 parts by weight and 
Lactose 75 parts by weight 

were mixed and homogenized to make a pulverulent or subtle 
25 granular powder under 350 Um. The powder was putted into 
capsules . 
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Formulation Example No. 2 



Compound of working example No. 131 



45 parts by weight. 
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starch 15 parts by weight. 
Lactose 16 parts by weight, 
5 crystallinity cellulose 21 parts by weight, 
polyvinylalcohol 3 parts by weight and 
distilled water 30 parts by weight 

were mixed and homogenized, and made parvules by crushing 
and dried. It was then screened to make granules in size of 
10 1410-177it/m. 

Formulation Example No. 3 

Granules which were made by the same method described in 
the formation example No. 2, were mixed with calcium 
15 stearate in ratio of 96: 4 (parts by weight). The mixture was 
pressed and mould to make tablets with a diameter of 10 mm. 

Formulation Example No. 4 

Granules which were made by the method described in the 
20 formation example No. 2 were mixed with crystallinity 
cellulose and calcium stearate in ratio of 90: 10: 3 (parts by 
weight). The mixture was pressed and mould to make tablets 
with a diameter of 8 mm. A suspension of syrup gelatin and 
precipitated calcium carbonate was used to make sugar- 
25 coated tablets. 

Formulation Example No. 5 

Compound of working example No. 131 0.6 parts by weight, 
non-ionic surfactant 2.4 parts by weight and 
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physiological salt solution 97 parts by weight 

were warmed for mixing and put into ampoules and sterilized 

to make Injections. 

Industrial Applicability 

According to the present invention, the compounds of the 
present invention have excellent activity of inhibiting the 
growth of the tumor cells, thus this invention is to 
provide Cdk4 and/or Cdk6 inhibitor for treating malignant 
tumor. According to the present invention, the compounds of 
the present invention have excellent activity of inhibiting 
the growth of the tumor cells, thus this invention is to 
provide novel Cdk4 and/or Cdk6 inhibitor for treating 
malignant tumor. 



